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MARTIN FOLKES, Efq; 

PRESIDENT 

Of the Royal Society of London, 
For improving Natural Knowlege^ 

And Member of the Royal Academy tf/ S ciences 
at TARTS, &c. 

SIR, 

T hough the royal Society heard 
with the greateft Concern the Refolntion 
taken by their late worthy President, to decline 
being any longer chofen into that OlEce : As they 
were truly fenfible of the many Services he had 
done them, and Hill gratefully acknowlege the 
Continuance of his Favours : Their Lofs was im- 
mediately made up, and all their Apprehenfions 
removed upon your Acceptance of that Poll, in 
which you have fhewn the Society, that you 
make their Wellfare and Profperity the Objed oi 
your conftant Care and Application. The great 
Pains you have taken to inlarge their Correfpon- 
dence both at Home and Abroad, the generous 
, Encouragemcnc you have given to Perfons en- 
‘^aged in all die Icvcral Branches of ufeful Know- 

lege 



lege to bring in their Difcoveries, the Part you 
have borne yourfelf by imparting curious and ufe- 
fill Papers, and the conflant Care you are pleafed 
to take of all tkir affairs j ate die moft com 
vinciiicy Proofs of your Zeal and Affedion for the 
Royal Society, and of their tfeppinefs, in having 
made Choice of a Perfon in all Refpeds fo qua- 
lified to fill their Chair; whereby they have the 
Satisfadion of feeing themfete flourifh^ more 
and more, and Arts and Sciences continually- 
encouraged, under the Protedion of a Gentle- 
man univerfally acquainted with all the Branches 
of Learning, which are the Objeds of their Pur- 
fuits and Inquiries. Give me Leave, Sir, to make 
this public Acknowlegement, and at the fame 
time to record my own Gratitude for the many 
Favours and Inftances of Frieiidfhip you have 
conferred upon, 

H&noured SIR, 

^artmutb^mt, obedient and 

Wepmmfisr, ■,» n t 

Nov. 2.6. 1744. Mofi humble Servant, 

CSOMWEIL MjD* 

Secretary to theROYAL Society, and 
Fellm of the Royal College 
of Physicians. 
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I. EiCtra^t of a Letter from Mr. Chriftopbet 
Mafon, concerning a Fire-ball feen in the 
Jkf and a great Exphjton heardf Dec. 1 1. 
i74»* 

. */ L N the 1 1 th Inftant, at Buckfieep ia 

V y Warbleton Parifli, in the County 
on January 7. gf SuJfeXy about 3 Quattcr befotc 

>74‘-»- Qjjg o’clock in the Afternoon, I ob- 
librvcd a very dark uncommon Appearance in the 
North, and at the fame time the Sun (hone bright at 
my Back j when, on a fudden, there was an Explo- 
fton, as violent as the Report of a Mortar-piece, 
attended with a rumbling Echo, which run Eaftward ; 
and as near as I could conjefture, it came from about 
40 Degrees of Elevation. Several People faw a Ball 
of Fire, which ran nearly Eaftward, leaving a Train 
of Light» which continued £bmc time. The Ball of 
Fire was feen, and the Report heard very loud, at 
^mptingr beyond Shoreham. Although I had been 
gazing upon the black Cloud for fome Minutes, yet 
1 faw no Fire not Lightning. I am, , 

pec. 38. 174t. Chf . Mafon. 
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11. A Letteif' from Edward Milward, iVf. 2). 
to Martin Folkes, Efq^ E^reftdent of the 
RoyalSociety, concerning an Antidote 
to the Indian Poifon m the Weft-Indies. 

SIR, 

Read Jao. 7 - AS the Royal Society, over which 

XjL worthily prefldc, W4s in- 

ftituted for the Advancement and Propagation of 
Natural Knowledge, and as I am convinced, that every 
the leaf!: Step towards fuch a Defign cannot but be 
agreeable i 1 Ihall do myfclf the Pleafure of com- 
municating to you, an extraordinary fpecific Anti- 
dote againft the Indian or Negro Poifon 5 which, I 
doubt not, will be the more acceptable, as this Poifon 
hath hitherto been efteem’d the moft deftrudive of 
any. 

The Knowledge of this Remedy was firft purchas’d 
from a famous Negro Poifoner, at a great -E^ence, 
by one who ftyles himfelf, Ifaiah Burgefs^ Potior 
of Rhvjic i and the Secret devolv’d to myfelf, by 
means of a Manufeript of the Doftor’s, which, 
amongft others, I have procur’d, for my Hifiory of 
the Rhyjical and Chtrurgical Writers of this King- 
dent- The Author intended this little Tradt, which 
contains Obfervations on the mojt confderable Hif- 
tempers in America, fhould be made public? he 
wrote it, at the Requeft of his Friends, about . . 

when an Expedition was defignll^ 

into America j and particnlf^Iy declares, that he pur- 
pos’d 
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pos’d the Divulgation of this fpecific Antidote, thitt 
fuch as Jhould go to the Weft- Indies, among fi the 
Spaniards, might meet with a Remedy in cafe of 
Necejfty. What prevented the Doftor from exe* 
curing this his laudable Defign, I know not } but as 
it was plainly his Intention it fhould be made pub- 
lic, and. as the Knowledge of fuch a Remedy may 
be of the greateft Benefit to Mankind, I fhall lay it 
before you, without any farther Preamble ; that it 
may, by means of your TranfaBions^ be communi- 
cated to the World, provided you Ihall judge it 
worthy of fo diftinguiftiing an Honour. 

“ The Negroes^ fays he, ufc a Poifon of a ftrangc 
« and extraordinary Nature. The Dofe is very 
fmall, and it hath no ill Tafte i fo that, mixt 'with 
“ Meat or Drink, it is not perceivable. It caufeth 
“ divers Symptoms, and the Effedt is various, accord- 
“ ing as the Dofe is large or fmall. - It kills forae- 
times in very few Hours, fometimes in feme 
Months, and at others in fomc Years. ' The Sym- 
“ ptoms arc according to the Quantity given; If 
great, it caufeth Evacuations upwards and down- 
“ wards 5 of Excrements firft, then of Humours, and 
laftly of Blood, with Fainting-Fits, and Sweatings. 
“ Death follows in fix or feven Hours. The Ne- 
“ groes turn white. 

« If the Dofe is but fipall, the Sick loofeth his Ap- 
“ petite, feels Pains in his Head, Arms and Limbs, 
‘‘ a Wcarinefs all over, Sorenefs in his Breaft, and Diffi- 
culty of Breathing, (fo that one appedrs as being 
in a Confumption) and at laft dies languifhing. 

All Remedies yet publicly known* . are of no 
. “ Force nor Virtue againft this Poiion j and the Pa- 

A 2 ■ tient 
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« lient certainly dies. Nay, I queftlon whether the 
beft Cordial Remedies can put the leaft Stop to 
« the Efficacy of its Venom, or retard Death, and 
“ put it off, longer than the Intention of the 
« Lnniag Poifoner had fixed it, in proportioning 
« thcDofe. 

I know that the Spaniards have Knowledge of 
“ this very Poiibn, and am fatisfied, that I have fcen 
“ feveral Bocaneers die of it, given them by Spanijh 
“ Women. I am aifo perfiiaded, that it is the fame 
“ Poifon ufed in Spain and Italy. 

“ This Poifon hath but one Ipecific Antidote 
« yet known j the Knowledge of which coft me very 
dear; And it was with much Difficulty I could 
“ perfiiade a famous N^gro Poifoner to part with 
" his Secret. 

‘‘‘ The Antidote is, the Root of the Senjikk JVeed^ 
as it is commonly called, or Herba Senfitiva. It 
« grows like a Shrub, has no Prickles, bloffoms 
** yellow, and bears little Cods, full of fmall black 
- *' pretty Seeds, of which the Women make Neck- 
faces and Bracelets. Take none of the Root* but 
“ what is in the Ground 5 walh it well, and fplit it 
in two. Take a good Handful of thefe Roots 
“ fo fplir, and ftcep them in three Quarfs of good 
« dear Water in an earthen glazed Pot, having a 
" Cover, Ufe but a moderate Eire, that it may boil 
*•' but very gently.^ The Dec^dion has no ill Tafte, 
** and you may cither give it fo, or add Sugar, as 
you fhall tMnk beft. Give to the Patient a good 
“ Glafs of this Dccoftion, as warm as he can drink 
itj an Hoar after give another, and fo for fomoj 
" time, as you ffiail think it neceflaiy to make a 

perfeft 
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perfcd Cure, There is no Danger of giving too 
inudi i it can do no Harm at all. Several People 
** have taken this Decodion, though they have not 
” been poifoned, thinking it would do them good 
** in other Diftempers ; fo that one who any ways 
fufpeds he has had feme of that Poifon given 
him, may drink it very fafely, and in what Quan- 
** tity he pleafes. The reft of the Plant is to be 
“ rejeded as bad and noxious. " 

The Dodor enforces his Obfervations by remark- 
ing, that he had been a Praditioner in tfaofe Parts 
for above Five-and- twenty Years. Many NegroeSy 
he fays, were wonderfully preferved and cured fay 
taking of this Antidote, though, for Brevity’s fake, 
he gives but one Inftance ^ which is, “ of a ftrong 
“ Negro Man, about thirty Years of Age, and in 
perfed Health, who being one Night at a Pianta- 
tion four Miles diftant from that where he lived, 

« was invited to drink a Dram of Rum, by another 
“ NegrOy who mixt Poifon with it. The Fellow 
** drank it up, perceiving nothing to be in it? but 
“ as he was taldng Leave, ©n the other’s bidding- 
“ him Farewel, and telling him he ihould never fee 
“ him, again, he fufpeded be was poifon’d •, and put- 
** ting his Finger in his Mouth, vomited up great 
“ part of the Poifon, though there remain’d enough 
of it to caufc continual Evacuations in him up - 
wards and downwards; of Excrements firft, then 
“ of Humours, and laftly of Blood.. As he was 
« coming home, he fainted away fevcral times, and 
« calling at length to fome Neighbour’s Negro 
Houfes, was brought home extremely alter’d turn’d 
« white, and was, as it was thought, expiring. The 
- ' ' “ Root. 
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“ Root was immediately fent for, and the D^odtloil 
“ made, and given him in great Quantity. He con- 
‘‘ tinned taking it for three or lour Days, and on 
« the Fifth went to work along with the reft ot the 


That the Senfibk Tknt is endow’d with the Pro- 
perty of refifting Poifon, hath been, before this, 
taken Notice of. For the Honourable Sir Hans 
Sloane, the late worthy Preltdent of this Society, 
whole Writings will always remain an Honour to his 
Country, hath obferv’d from Tijo, that the Root of 
this Shrub is an Antidote againft the Shrub itfclf, 
which is very poifonous, and kills by Degrees, making 
the unhappy Sufferers Cachediical, Short-winded, and 
Melancholy, till they die This greatly corro- 
borates what our Author has advanced; and it is 
obferveable, that he likewife dire^is all Parts of the 
Plant, except that Part of the Root which is in the 
Ground, to be rejebied, as had and noxious : Though 
whether this be exactly the fame Plant with what 
our Author mentions, I dare not determine ^ as Sir 
Hans Shane inquires whether it be not the 
chynomene^ feu Mimofa arbor efeens Americana^ &c. 
fore albo’, whereas Dr. Burgefs exprefly fays, that it 
fowers yellow: though this may, poffibly, be a Mif- 
take in him. 

I am fenfible it may be objefted, that the Negro 
Poifon is of various Kinds; and that therefore, though 
this Remedy may be fo extraordinary a Specific in 
feme Cafes, it may be unavailable in others. That 


•2 Nat. Hift. of yamma, Vol. U. f . 57. 


the 



[7 ] 

the Negroes may have the Knowledge of different 
Sorts ot Poifon, I deny not but it would appear, 
from the Univerfality of the Effects of this Medicine, 
as the Dodor affirms many have been wonderfully 
cured and preferved by it, and does not mention a 
fingle Inftance of its Mifcarriage, as though the Ne- 
groes in the Wefi- Indies ufed but Kind of Poifon, 
or, if different, yet fuch as comes within the Power 
of this Remedy. Belides, as we cannot be affured, 
but by the Confequence, whether the Poifon be of 
that Sort, as to be within the Reach of this Remedy, 
or not, I think there is all the Reafon in the World 
it flhould be adminiftcr’d under any Sufpicion of the 
Indian Poifon : Efpecially, as the Dodlor affures us 
of its great Innocence; and I believe every one will 
readily agree with me, that it is no fraail Recom- 
mendation of a Medicine, That let what will be- 
come of its good EffeliSi it can do no Harm. 

^iofeorides hath rightly obferv'd in his Jlexi- 
pharmics, that very different Toifons produce the 
fame EffeBs upon Human Bodies ; and that there- 
fore they are, for the moji part, curable by the fame 
Remedies. For though the Kinds of Foifons are 
various, yet the EffeBs which arife from them 
are common, and but few t* And that Ornament 
of his Profeffion, the learned and beneficent Dr. 
Mead, who hath given us a more rational Account 


■t" Fere cnitfl plutiinorum V'cnenoruni fkcultfltes in ^ confitniles 
effedus Corpus tandem deducunt : quam ob caufem pkrifque com- 
munia conducunt Auxilia, Varia equidem funtVenenonm genera: 
communes tanuKijnec ica multi, qui ex iis oriuntur, aBrectus. 


of 
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of the Nature Properties of ToifonSy and taught 
us to reafoii with greater Certainty about fuch abf- 
trufe Points, than any that ever came before him, 
is of Opinion, that though there be a great Variety 
of internal ‘PoiJbnSy as 'well Mineral as Vegetablcy 
yet they do all of them feem to agree in their pri- 
marf Ef^elisy and manner of Operation^ Eflu III. 
And in another Place, That •virulent TlantSy al- 
though they may be diftinguifdd even from one another 
by particular Virtues, do however kill by a like 
Operation and Force. From whence it feems rea- 
fonable to infer, that although Poifons may be vari- 
ous in iherhfelves, yet it is not impoffible they may 
be cured by the fame Remedy 5 as- they produce like 
Effeds, and feem to kill by a like manner of Ope- 
ration. And a very remarkable Inftance of this we 
have in all corrofive Poifons, whether of the Mineral 
or Vegetable Kingdom, which, however different in 
themfelves, produce their Eifeas univerfally by erode- 
ing the Coats of the Stomach, and the TrimaVia-, 
and which are all curable in like manner, by fiieath- 
ing and blunting their acrimonious Particles, by 
means of fmooth, lubricating and oleaginous Me- 
dicines. 

But be this as it will, I think the Remedy deferves, 
at leaft, a fair and impartial Trial, as the Author has 
not indulged in any rhetorical Flourilhes, or Theory, 
but fcemingly confin’d himfelf to Truth, and plain 
matter of Fafl. And, indeed, fhould it be found 
to fucceed but One time in Twenty, in fuch deplo- 
rable Circumftanccs, it cannot but be a Difcovery 
of the greateft Confequencci cfpecially as we are 
fuflicienriy affur’d beforehand, that all Cordial and 

Alexi- 



Alexlphaftnic Medicines beiides; can.be of no Sef- 
vice ac all. And this may ferve as another Argu-i 
nient, why, under any Probability of aPerfon’s being 
injur’d by the Indian or Poifon, this Remedy 

fhould be adminifter’d j even though we cannot pofi- 
fivcly be affiit’d, whether it be by this very Poifon 
or not ; For in Cafes where all other Remedies are 
likely, if not fure, to prove unavailable, we may as 
well advife this as any. 

I cannot affirm, I ever knew any Effeds from this 
Remedy on my own Knowledge or Obfervation i 
having never refided in thofc Places where this 
Poifon is frequent ; But furcly a Medicine wffiich 
promifes fuch great things for the Good of Mam 
kind, deferves to have a fair and candid Examina- 
tion 5 and fhould it prove to be as ferviceable as the 
Author affiires us it is, you cannot but receive the 
higheft Satisfadion, in being inftrumental in divulg- 
ing the Knowledge of a Remedy, from whence the 
Public may teceive fuch uulpeakablc Benefit. And 
it would be doing the higheft Service to their Fellow- 
Creatures, if fuch as have a proper Opportunity in 
the IVefi-Indies^ would adminifter it, according to 
the Diredlions here given, and report an exafl Ac- 
count of its Succefs. 

Ohe thing more I muft beg leave to add, with 
regard to the Trial of this M^dicihe 5 thaf it would 
be ncccffary to obferve, whether the fame Root, 
dried, would be of equal, or any Efficacy ; that if 
fo, the Benefits of it may be extended to other Cli- 
mates wherein this Herb docs not naturally grow : 
Particularly as the Author is convinced, that the 
fame fort of Poifon i%cifcd both in Spain zxid Italy. ' 

B I 
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I ftiall do myfelf the Honour, fotae other Oppor- 
tunity, of laying before you the Conjeftures of Au- 
thors concerning this Indian or N.egro Poifon, with 
the Remarks I have made thereon ; and if the pre- 
fent Paper proves acceptable^ lhall communicate to 
you the Doftor’s other Obfervations concerning the 
jBite/ of poifonous Snakes, poifomus Ffjh, Wounds^ 
and the moji remarkable ‘Dijiempers in the Weft- 
Indies i which cannot but be of great Service to fuch 
as relide in thofe Partsj efpecially as he mentions 
chiefly fuch Medicines as are Natives of the Coun- 
try he treats of, and which are therefore th^ more 
cafy to be procur’d. 

I am, Sir, (with the greateft Efteem) 

Tour, and the So y’s, 
fttoji Obedient, 
and very humble Servant, 

Edward Mil ward 


III. J 
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III. A Letter from Edward Nourfe, F. R, S* 
Surgeon to St. Bartholomew’ Hojphal, to 
the Prefident and Fellows of the R o x a l 
Society, giving an Account of fever al 
Stones found in Bags formed hy a protrujlon 
of the Coats of the Bladder_, as appeared upon 
opening the Body of one Mr, Gardiner. 

EMi Jan. 7. T^Ermit me to lay before you the 
174.1-a. Bladder of Mr. who was, 

the 5th of March 1739* before the Truftees ap- 
pointed by the Parliament to inquire into the Effi- 
cacy of Mrs. Stephens $ Medicines, produced as an 
Inftance, where they bad been cffedual in diffolving 
the Stone in the Bladder. 

Mr. Gardiner was fearchcd by me on Saturday 
the 30th of December 1758. I felt a Stone the Mo- 
ment my 'Inllrumcnt wsa introduced j which was 
likeWife felt by Mr. Wall^ his Apothecary, then 
prefent. 

The Tuefday following, he began to take Mrs. 
Stephens’s Medicines, and continued them eight 
Months. 

On the 30th of November 1739- I law him at 
Chilis Coffee-houfe, when he told me, he was quite 
free from his ufual Diforders: I there fearchcd him 
again, in the Prefence, of fevcral Phyficians and Sur- 
geons, who likewife fek for the Stone, but none 
could bt found. 


B 2 
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Mr. Gardiner dying on Saturday the 2d of Ja- 
nuary 174.1-2. the next Morning, in the Prefence of 
Mr. S^. Hill, and Mr. Wall, I opened his Bladder, 
and therein obferved fix preternatural Apertures of 
different Sizes, the biggeft Capable Of admitting the 
Top of my Finger. Each of thefe Openings led to a 
feparate Bag, formed by an Inlargement of the in- 
ternal Membrane of the Bladder, protruded between 
the Fibres of its miifcular Coat. 

Thefe Bags are to be feen on the back Part of the 
Bladder, a little above the Veficula Seminales ; and 
when viewed on the Outfide, feem to be but Two? 
though they arc in Number equal to the Openings 
within, already mentioned } and divided from 
one another by the Duplicature of the internal Mem- 
brane, which forms a Septum between each of 
theq. 

In thefe SaccuU, or Bags, are contained nine 
Stones i the largeft about the Size of a fmall Nut- 
meg ; and with what Facility fomc of them moved 
out of, and returned into, the Sacculit the following 
Circumftance will clearly evince. 

When I had open’d .the Abdomen, Mr. St. Hill, 
handling the Bladder, brought two of thefe Stones 
up to its Fundus, where they were felt by Mr. Wall 

and myfelf. We then examined the Kidneys: 

The Right contained a little Matter, otherwife it 
was as it ftiOuId be: But of the, Left, Two-thirds 
were wafted ; its Fel’Ois was contraded in Propor- 
tion, and the Ureter almoft impervious. Upon 

rehandling the Bladder, neither of us could |eel any 
Stone 3 I therefore laid it open, and we found them 
all in the SaccuU. The Stones that are in one of 

tliefe 
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tbcfe S&cculh have been fo much inlarged fince their- 
Lodgment, that without Force and Laceration they 
cannot be got out. 

I am. 

Gentlemen, 

Tour moji obedient, 

Jan. 7. 1741-2, and moji humble Servant, 

Edward Nourfc, 

^Figure the Firjl, (JSee TAB.) 

. Shews the Bladder cut open. 

1. 2. 3. 4. 5. 5. The preternatural Apertures opening 
into fo many SaccuU, in which the 
Stones were contained. 

7. 8. The two Ureters. 

p. 10. Their Openings into the Bladder. 

I The Opening fr0m the Bladder in.to the Urethra. 

12. The proftrate 'Gland, which was feirrhous and 

inlarged, 

13. The Urethra cut off. 

Figure the Second, 

Shews ihe Back'part of the Bladder, upon which 
the external Membrane being taken away, the 
Fibres of its mujcular Coat are very apparent, 

A. The Fibres of the Detrufor Urm, 
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B.B. The Sacculi formed by the internal Membrane, 
protruded between the Fibres of the 
trufbr Urin£- 

CCCCCCCCC, The Stones, as they appear in the 
Sacculi, Eight in one, and One 
(the largeft N° 6 .) in the other. 

Ureters. 

EE. T\iS, VeJicula Seminales turned back, to llicw 
the whole Extent of the Sacculi. 

FF. The Vafa T>eferentia. 

G, The Back-part of the proftrate Gland. 

I. a. 3. 4* 5* < 5 . The Stones which came eafily out of 
the Sacculi. 

7, One of the Stones fawed, the Nucleus of which 
appears white, and the Surface of them all ap^ 
pears reddifh. 


IV* Sovns further Obfervations concerning 
Electricity, ly J« T. Defaguliers, LL. 2). 
F. R. S. 

^ec. 14. 1741. 

14 TT^Ledtics per fe (which I have here- 
*^**'*’ 1^^ tofore defin'd. Bodies in which an 

EkBrical Virtue may be raifed by fame ABion on 
them, fuch as Rubbing, Patting, Warming, d^cl) are 
reduc’d to a Non-eledric State by being in Contact 
with Non-ekfiric Bodies, efpecially Water, which is 
the greateft Non-ckdric, even when it becomes 
Vapour. 

A Non-eledric (which though it cannot be made 
BIcdtical by any Adion upon it) receives Eledricity 

from 
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from an excited Elcftrical Bodjrj but does not retain 
it whilfl: it touches any other Non-eledrical Body. 
An Elcdric pet fe^ when it is become Non-eledrical, 
differs from the Non-ekdric per fe in this 5 that it 
may be fo reftor’d to Eledricity, by applying a rubb’d 
Tube to it, as to repel all other Eledrics of the fame 
kind of Ekdricity as the Tube 5 till' it meets with 
fome Non-ekftric Body, which brings it back to 
Non-ek£l:ricity, or at leaft to fuch a languid State, that 
its Eledricity is fcarce perceptible. 

The Eledricity may be alfo reftor’d in the fame 
manner by W ax, ^c. But in both Cafes, an Eledric 
Body, in a languid State, cannot be reftor’d to Elec- 
tricity whilfl: it adheres to a Non-ekdric perfe. 

Experiments fo ilhfirate thefe Jferttom, 

From an horizontal Cat-gut (which is an Eledric 
per fe^ as moft Animal Subftances are) I fufpended 
two Feathers, the one by a Thread, and the other by 
a Silk, about two Foot long each ; Then applying the 
rubb’d Tube to the Feather hanging by the Silk, 
(which Silk is an Ekdric perfe) the Feather came 
to the Tube, and ftuck to it, as all Non- ekdric Bodies 
do, till it was fo impregnated with the Virtue from 
the Tube, as to come out of its languid State, and 
become ftrongly Ekdrical; which appear’d by its 
flying from the Tube, and being repell’d as often as 
the Tube was brought near it; till it had touch’d 
fome Non-ekdric Body, or was left fo long as to 
imbibe the moift Particles floating in the Air; by 
which it became Non-ckdric, and was again attraded 
by the Tube. 


When 
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V/hen I apply ’d the Tube to the other Feather riiat 
hung b}' the Thready (^which, like mofl,"vcgetabIc Sub- 
ftances, is generaliy Non cledric per p) the Feather 
was conftaiitly attracted, and never rcpelFd ^ becaufc 
the Virtue communicated from the Tube to the Fea- 
ther, loft itleif along the Thread; which would have 
been retain’d by the Feather, if it had ftoated in dry 
Air, or been fufpended by an Eledrical Body. 

Thefe Properties of Eledric Bodies Ihew the Rca- 
fon of that ‘Ph^snomenony whereby a rubb’d Tube, 
after having attraded a Feather, repels and chafes it 
about a Room in the Air, and does not attrad it a 
fecond time, till the Feather has touch d fome other 
Body; and alfo fhews the Reafon why the Experi- 
ment does not fucceed in moift Weather. 

‘ Pure Air, that is dry, may be rank’d among the 
Electrics per fe, becaufe it repels all Bodies in a State 
of Eleftricity, whether they have been excited to it 
by Wax or Glafs; that is, by either of the two forts 
of Eledricity. 

Watery Vapours, that float in the Air, arc Noii- 
elearic ; from which Mixture the Air becomes more 
languid in its Elearicity, when raoft impregnated 
with Vapours ; fo that dry Air is more Eledric than 
moift; but cold Air in frofty Weather, when Va- 
pours rife leaft of all, is more cledric than Air in 
Summer, when the Heat raifes Vapours 3 which renders 
that State of the Air more fit for making Eledrical 
Experiments. 

The rubb’d Tube retains itsEIediricity a longtime, 
becaufe it repels, and is repcll’d by, the dry Air ; and 
the Feather, which has been aitraded by theTubc, after 
adhering to it a while, is rais’d out of its languid 

State 
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State to a ftrong Eleftricity ; whereby It flies from 
the Tube, repels and is repell’d by the Air, where 
meeting with very few Vapours, it retains its Elec- 
tricity a long time ; till touching a Non-ekdric, that 
is brought to it, it lofcs its own Eleftricity by com- 
municating it, becomes a Non-eleflric, and is rc- 
attrafted by the Tube, to which adhering fome time, 
it receives fo much Virtue from the Tube, as to be 
reftor'd to its Electricity, and again repell'd. 

In a moift State of the Air, the Feather, after 
it has been made eleCtrical, and repell’d by the 
Tube, it attracts to it the moift Vapours floating 
in the Air ; whereby lofing its Electricity, it is at- 
tracted by the Tube, without touching any other 
Body firft. 

Sometimes, when the Feather flics off from one 
Part of the Tube, it immediately returns to another 
Part, generally the Top of the Tube, becaufe the 
Top of the Tube has attracted the moift Vapours, 
and is become a Non-eleCtric, and therefore attracts 
the Feather i which being become eleCtric, flew off 
from the ekCtric Part of the Tube. 

That this is true, appears from an Experiment to 
be made in dry Weather. 

At that Time, when every Part of the Tube 
repels the Feather ftrongly, after having attraded 
it, if you wet two or three Inches of the upper 
End of the Tube, the Feather will come to that 

End. , 

Wetting the Silk by which the Feather hangs from 
the Cat-gut, the Feather will be always attraaed, and 
not repcU’d. 


C 


When 
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When the Silk is dry, the Feather once made 
eleftrical, fo as to be rcpell’d by the Tube, retain d 
that Virtue above two Hours in frofty Weather j but 
in moift Weather loft it in half a Minute. 


V. Extract of a Letter from the Hon^^^ Ed- 
ward Legge, E/qy F. R. S. Captain of Kts 
Majesty V Ship the Severn, containing 
an Obfervation of the Eclipfe of the Moon, 
Dec. 11. 1740- at the JJlanA of St. Ca- 
tharine on the Coafi of Brafil 5 communicated 
to the Royal Society hy the Rev‘^ Jof. At- 
well, 2 ). 2 ). F. R. S. 

^ec. 21. 1740. 

Rex/jia. XU ▼ Obferved an Eclipfe of the Moon, 
ti Jj^ which began very nearly at five 
Minutes after Seven ; but the Horizon being hazy, 
“ I could not obferve exaftly the Beginning : How- 
« ever, it ended exaftly to a Moment at 50 Mi- 
“ nutes after Nine. I fet my Watch by two Ob- 
“ fervations before, that I might be exa^l in Time, 
and confirm’d it by one after 5 fo that I believe I 
may venture to fay it was right : And I obferved 
“ with oneTelefcope on board, and fent another on 
“ Shore, which agreed exactly together.” 

This Eclipfe was obferved at the Ifland of St. 
Catharine^ on the Coafts of Brajil% and the Captain 
places the faid Ifland in Latitude 27° 30'. Mr. Gael 

Mor~ 
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Morris has calculated the faid Eclipfc 5 and the Mid* 
die of it, apparent Time, at Greenwich, was, ^ 

h» 

II. 44 * 50 * 

By the Captain’s Obfervation, fup- ? 
pofing the Beginning exaft, • • S ' • a * 

Difference of Meridian . ; ?• i/* 2,0. 

sr 490 20' 


h ' 

The End of it, by Calculation? 

at Greenwich S 

by Capt. Obfervation 9. 50. 


» 

57. 


00. 


Difference of Meridian . . . 3. 16. 

= 49° 14' 


Capt. Legge obferves, that in attempting to pafs 
Cape Horn, they thought themfelves to have been 
more to the W eft ward than they really were : By 
which Miftake, turning too foon to the North, they 
fell in with high Lands, and met with thofe Mif- 
fortunes, which, if they had kept out more at Sea, 
might probably have been avoided. By comparing 
the Longitude at St, C&thnrine’^ as above fettled, with 
Senex\ Maps, the Coafts appear to be placed about 
6 Degrees too much Eaftward 5 and if the other Parts or 
America about the Cape arc laid down as faultily m 
the Charts, this Error will probably account for their 


Misfortunes. 
Jan. 16. 1741. 


Jo. Atwell. 


c 2 VI. An 
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VI. An Olfenation of extraordinary Warmth 
of the Air in January 1741-2. communi-' 
eated in a letter from the Rev^ Mr. H. 
Miles to Mr. John Eames, F. R- S. 

Tooting, Surry, Jan. 20. 1742-** 

Rend Jan. ai. TV /fY Mercurial Thermometer abroad, 
17+1-2. a,tjL was laft Night, at 10 o Clock, 20 
Degrees above the freezing Point j which is higher than 
it was iixteen Mornings of the one-and-thirty in 
May iaft, and higher than in any Morning in April, 
one excepted. 

VII. The 2)eJcriptfon and Ufes of the Steel- 
yard Balance Swing, in^i^ented and made ly 
Mr, Timothy Sheldrake. 

Read Jan. 21. A S a bcautiful and regular Form of 
1741-2. renders a Perfon agreeable j 

fo, on the contrary. Deformity of Body not only 
produces Weaknefs, but fometimes is the Canfe of 
Ridicule amongft fuch unthinking People as will not 
remember, That it is He that made us, and not we 
eurfelves. 

For the foregoing Reafons, and to prevent fuch 
bad Confcquences as the above-mentioned, it would 
be much to the Advantage of crooked Perfons, if any 
Method could be found for giving them any Help, 
by endeavburtng to regain the original Symmetry of 
Parts, which, by its Comraonnefs, is not fuiBciently 

efteem’d. 
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efteem’d, thougli juftly valued by fuch as Crooked- 
nefs has unhappily deprived thereof. 

Where Crookednefs is caufed by bad Accidents, as 
Falls, breaking of Bones, or any fuch Caufes, attended 
with Negledl 5 there it is to be feared no Help can 
be given. But where a Deformity of Body is owing 
to fome Defedl of Health, ill Habit of Body, or fome 
internal Caufe, I hope it is in the Power of Art and 
Care to prevent growing worfe 5 or with good Care 
and Endeavours, to recover intirely : For doing which, 

I hope, this Steel-yard Swing-, now laid before this 
Honourable Society, will be thought an ufeful 
Invention for doing fuch Service to crooked Perfons, 
whofe Bones are tender, and capable of having their 
Form a little alter’d. 

The Body, as it is compofed of Bones with Joints, 
cover’d with Mufcles, for moving the Body, as 
Neceflity requires, fo if any of theie Mufclcs that 
are of Ufe for bending the Body forward, backward, 
downward, or raifing it upward, or. for turning Part 
of the Body to the Right or Left Side, have by 111- 
nefs, want of proper Nourifhment flowing fo freely 
to one Side as the other, a carelefs way of Sitting or 
Lying, been contracted on one Side of the Body, 
by which the Bones are braced defer together than 
Nature intended j in this Cafe, the Hip generally 
rifes, the Shoulder on the fame Side falls lower ; the 
great Support of the Body, the V^ertebns of the Back, 
are alter’d from their natural Uprightnefs to a Curve, 
and the other Side extended to too great a Length : 
Thus the Vifiera are preffed too clofe on the con- 
traded Side, and probably hindered from perform- 
ing their due Office 5 whilft on the contrary Side, 
° . which 
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which is extended beyond its true Bounds, there is 
too much Room for them, that may give too large 
a Growth to them, or render them too lax and 
weak. From this united ill State of the Fifcera it 
is polTible that crooked Perfons are generally un- 
healthy. 

For removing this diftorted Form, and recovering a 
better, this Steel-yard Swing is propofed, as a me- 
chanical Method, for ftretching the contraded Side, 
and giving Liberty to the too-much extended Side to 
contrad j that the Sides may thereby be brought to 
their original and regular Form, by fufpending the 
crooked Petfon with Cords properly cover’d for Eafc, 
and put under each Arm, and then placed at equal 
Diftanccs from the Centre of the Beam. The Gravity 
of the Body will, in great Probability, immediately 
affca the contrafled Side of the Body, fo as to put the 
Mufcles a little upon the Stretch ; and if the Cord under 
the Arm on the longcft Side of the Body be remov’d 
further from the Centre, the longeft Side will become 
a Weight continually increaiing, as the Point of 
Sufpenfion is remov’d further from the Point of Mo- 
tion ^ by which means the fhorteft Side muft be 
lengthen’d. Thus the Vertebra of the Back will be 
gradually brought from their irregular Form, to a per- 
pendicular j and the Head, that probably lean’d too 
much to one Side, will rife upright. 

The Child, or crooked Perfon, may hang fufpend- 
ed much longer upon this Swing, than by the Head 
in one of the Semicircular Swings, which cannot 
extend the contraded Side in fuch manner as this 
can, as will appear by the juft Obfervation . of this 
Inftrumenr. It may lx needfary to keep the Arms 

down, 
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down, by a fmall Bandage round the Body and Arms 
a httle above the Elbow. 

By this Method of Twinging a Child, its own 
Weight muft confequently ftretch the contradted 
Mufcics, that draw the Shoulder and Hip too 
clofc together, and give Liberty to the Ribs to extend 
themfelvcs to a greater Diftance from each other j 
and at that very Moment of Time, the too- much 
extended Side, by the Weight of the Body, will be 
preffed clofer together j and by daily increafing the 
Time that the Perfon is upon the Swing, the defired 
EfFeSt may be produced, an agreeable Eorm of Body 
recovered, and a healthy Conftitution reftored, to the 
Satisfadlion of the Parents, and great Benefit of the 
once crooked Perfon, 


luondow, over-againft TilH, Sheldrake. 

Cecil-ftreet m the Strand) 

Jan. ip. 1741-3. 



'JBC^hth&Steel’fardBalance-Swmi. 

D) One of the fquare iron Loops to which the 
Cords are to be fix'd, and .which Loops, one 
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on csch Arm of the BAluncCt flte moveable 
from one Notch to another. 

Ef A Weight, to be hung upon the Arm C at h, 
to add to the Weight of the too-mucli ex- 
tended Side, as Occafion requires. 


VIII. A Letter from Sir Tho. Moftyn, Bart, 
to Roger Jones, M. iZ). F. R. S. concerning 
a golden Torques found in England. 

S I Ry Gloddethy ^ec. Z 7 - i 74 i. 
EMrf Jan. aS. T Have received the Favour of your 
1741-a. Letter, wherein you dcfire to be in- 

formed of the Particulars of my Torques. I wiih I 
were able to give you a better Account, but have 
never fecn nor heard of any Remarks made upon it, 
or any Account where it was found, but I think it 
was in this County. It is a Wreath of Gold, weigh- 
ing, as near as I can judge, nine Ounces. I believe 
it is without Alloy, being very pliable ; it anfwers 
exactly Defeription, cjEw.V. 558;and 559. 

Tars kves burner 0 pharetras : it peBore fumtm 
Flexilis obtorti per colUm circulus auri. 

It being joined here with the Tharetra, and being 
very proper for carrying a Quiver, inclines me to 
think, that the Gauls j from whom the Romans took 
it, ufed it for that Purpofe j but among the latter it 
feems to have been worn as an Ornament, rather than 
a thing of Ufe. There are feveral Paflages in the 

Hiho- 
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Hiftorlaiis, ■which mention its being given as a Re- 
ward for military Service. It is fometimes deferibed 
as a Chain confifting of fevcral Links ; but mine is all 
one Piece, without any Link or Joints, and takes its 
Flexibility from the Purenefs of the Metal. 

I doubt not there are many Gentlemen of the 
Society, who can give a better Account of the 
Torques than I can. If, for your own Satisfaftion, 
you have a mind to be further informed of the Ufc 
of it among the Antients, you may, I believe, find 
it in a TreatiCc written by one ‘John Schejfertis, de 
Antiquonm Torquibus, which is printed in Gr^vius's 
Collections, but 1 have not the Book here. 

I have not forgot the Oil or Scum which floats on 
the Sea about Mzdfimmer, and will endeavour to 
have fome faved the next Scafon. 

I am, Sir, 

Tour moft humble Servant, 

Tho. Moftyn. 


IX. A Letter from Benj. Cooke^ F. R. S. to 
Peter CoUinfon, F. R. S. giving an Account 
of the Fire-ball Dec. 1 1. 174** 

Newport, in the IJle oj 
T)ear SIR, Whtght, Jan. 25.1741-2. 
Kead Jan. z8. T Did not fcc the Thisnomenon (the 
174I-Z. 2 ^ Fire-ball feen Tiec. ii. 1741-) you 

mention * ; but a Gentleman of my Acquaintance was 


* See in this Tr»n[aSitov p. i. 

D 


on 
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bn an Hill about three Miles Weft of this Town, 
and had a very advantageous View of it. He lays, 
that at that Time the Brightnefs of the Sun was a 
little obfeured by the Intcrpofition of fome thin 
Clouds, when he faw it pafs by to the E aft ward, at 
about the Diftance of fomething more than a (gar- 
ter of a Mile, and apparent Height of 30 Feet above 
the Level of the Place were he flood. Its Colour 
was that of a burning Coal j its Figure a Cone, 
whofe Length might be eight Feet, and Diameter at 
the Bafe 1 8 Inches. From about its Apex, which was 
its hinder Part, ilTued feveral bright Streams fpark- 
ling with fiery Drops, to the Length of about four or 

five Feet, fomething after this manner 

— Its Motion was nearly parallel to the Plane of 
the Horizon, and its DireSion (as near as wc can 
find by . comparing the Places it paffed over) from 
South-weft by South to North-eaft by North, without 
anyNoife, Wind, or Motion of the Earth attending 

it. The Time of its Appearance did not happen to 

be taken Notice of with the defired Exaftnefs j but 
by the beft Obfervation we can make, muft be about 

a Quarter before One oXlock at Noon. There 

were a few others who faw it, to whom it appear'd 
different in Shape, according to the Point it was feen 
from } and perhaps its Shape might change as it be- 
came nearer confuming, and only its Head, in the Form 

of a Bell, remain at laft. As this was the firft Land 

it happen'd to make on this fide the Chanel, I ftiould 
be glad to know if any Accounts cati be got ‘ of it 
Abroad, and what the Learned think of it? and fhall 

think 
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think it a great Happinefs, if this Relation may be of 
any Ufe or Satisfaftion, I am, 

SIR, 

Tours moft obliged and 
moji affeHionate, 

B. Cooke. 


X. Jn Account^ ly Mr. John Eames^ F. R. S. 
of a Book intituled^ Jacobi Theodori Klein 
Hiftorise Pifcium Nacuralis promovendae 
Miffus primus Gedani, i7’4o. 4^°* Or, The 
Jirfl Number of An Effay towards promoting 
the Natural Hiftory of Fillies, hy Mn Klein, 
Secretary of Dantzick, and F. R. S. 

juarf Feb. 4. A Lthough the Natural Hiftory of 
1741-2. Animals has been vaftly improved, 

fince fcveral of the worthy Members of the Royal 
Society, both at Home and Abroad, have taken 
it under their Confideration 5 yet there ftill remain 
fome things to be known, in order to render it full 
and complete. As particularly, concerning the Hear- 
ing of Fifties, it is remarked, that in no Fifties beftdc 
the Cetaceous Kind, have hitherto been found any 
Auditory Pailagcs, or Ear-holes ; and whether all Fifti 
hear or no, is a Queftion not yet fully determined, 
notwithftanding the Experiments aliedged to prove the 
Affirmative. 

D 2 Bs 



Tis with this View, and in order to fet this Mat- 
ter in a clearer Light, the ingenious Author has 
obliged the World with the Book before us. 

It confids of a Dedication addrefs’d to this Ho- 
nourable Society, a Preface, an Ellay, and a double 
Appendix. 

The Preface begins with acquainting us, what he 
means by fillies, and defines them fo, as to exclude 
feveral Tribes, that have been commonly taken foe 
fuch by the Antients. Tifees dkimiis Animalia (fays 
he) apoda pinnis yiatantia j and adds in his Annota- 
tion upon it, Ab hue definitione feclufa funt Ser- 
peniitim Genns, pimts careiiSy Cancriy Aftaci, Tejia- 
cea 5 Gpchkie, Conch^ve ; into Amphibia, Jive Bi- 
peda, {nt Manati Clujii) Jive ^admpedia, ut Bho- 
ae, &c. • 


Mr. Klein then (waving the Conlidcration of the 
Cetaceous Kind, which are allow’d by moft Authors 
to have both Auditory Paflages,and the Settfe of Hear- 
ing) proceeds to the main Queftion, viz. Whether 
the Cartilaginous and Spinofe kinds of Filhes arc en- 
dued with the Senfe of Hearing ; or have any Or^’-ans 
or Auditory Paffages for that Purpofe. ° 

gives us the Sentiments of the Antients and 
Moderns, by producing a Variety of Qiiotations, both 
pre and con. out of their Works j from whence (fays 
he; It appears, that though fomc of them were du- 
bious, yet many of them agree, that Filhes do hear j 

fatisfied, by 

Part, or Ways, they had this Senfation nro- 
though Caferius Placentinus 

ound out fome little Bones in the Head of the Bike 
or Jack, which he look’d upon to be the Organs of 

Hearing, 
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Hearing, yet he could not difcover any manifeft ex- 
ternal Auditory Paffages. 

In fine, from a diligent Inquiry into, and Confider- 
ation of a'l, that hath been faid from Reafon and 
Experience on both Tides the Queftion, our curious 
Author determines us in favour of the Affirmative 5 
and fays, lhat Fifties not only have Organs of Hear- 
ing, but alfo Paffages, (though they are difficult in 
many Species of them to be demonftrated) by means 
of which a tremulous Motion is communicated to 
thefe Organs. Nor does he think the Water in 
■which they live, any Impediment, but rather the Me- 
dium, (or, as he calls it, the Intermedium) by which 
Sound is communicated to them : As a Man fhut up 
in one Room, will hear and underhand what is faid 
in another, notwithftanding the Interpofition of a 
Party-wall. 

Our ingenious Author then proceeds to his Effay, 
wherein he confiders what Parts in the Head of Fifh 
jferve for the Organ of Hearing, and by what Paf- 
fages a tremulous Motion producing this Senfation 
may arrive at them. This Part of his Trcatife he 
ftylcs, T>e Lapillis, eorumque Numero in Cr antis Ti- 
feium. Thefe little Bonesy fometimes called Ojfftcula, 
or little Bones, Mr. Klein looks upon, and accord- 
ingly confiders, as conftituent or e^ential Parts in the 
Heads of Filh, and generated with the Brain itfeIR 
They differ (he fays) in Magnitude, according to the 
different Size or Bulk of the Fifh to which they 
rcfpcaively belong, and are eafieft to be difeover’d 
in Heads of the Spinofc Kind. 

There are in all kinds of Fifti three Pair of them j 
the firft are the two largeft Bones, and are cafily 

enough 
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enough found i but the greateft Difficulty lies in dif- 
covedng the other two Pair, which are fmall, and 
lie envelop’d in diftinft little Bags, or a fine fort of 
Membrane. Thefe he takes to be the Auditoiy Or- 
o'ans, and anfwer to the Incus, Malleus, and Stapes, 
in other Animals : And he thinks by a diligent and 
careful Infpcdion, we might determine the Age of 
Fifties, by the Number and Thicknefs of the La- 
and Fthtes of thefe Bones, as we can the Age 
or Growth of a Tree, by the Number of Circles in 
the woody Part of its Trunk. 

The Paflages by which a tremulous Motion pro- 
ducing the Senfe of Hearing, may arrive at thefe 
Auditory Organs, are what our Author next inquires 
after j and he produces firft a Specimen in the Spi- 
nofe Kind, viz. in a Jack or Tike', and upon In- 
fpedtion into the Head of this Fiffi, he obferves fc- 
veral Holes, which, by means of Hogs Briftles, he 
finds lead direftly to thefe Auditory Bones before 
deferib’d. 

In difleding the Head of a Sturgeon, (as a Speci- 
men of the Cartilaginous Kind) he traced the Audi- 
tory Duft as far as the Membranous Body in which 
the three Pair of little Bones are placed. 

But as our curious Author has obliged us with an 
exact Delineation of thefe Auditory Dudts or Paf- 
fages, as well as the Figures of a Variety of thofc 
Lapilli or OJJicula, from different forts of Fifth, on 
feveral Copper Plates, to thefe I rauft refer, for a 
more fatisfadory Idea than can poffibly be given in 
Words. 

We therefore proceed to the firfl: Appendix, which 
entertains us with the Anatomy of a Torpefs. This 

Fifth 
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Fifii our Author in the Title Page ftyles Terfio-, the 
ufual Name for it in Tliny ; but he calls it *Phoc£na 
in the Appendix, the Name ufcd for it by Ariftotle. 

'Tis ranked amongft the Cetaceous Kind, and is 
the fmalleft filh in that Tribe, feldom exceeding five 
Feet in Length ; in which it differs from dolphins, 
(amongft which Species it has by fome been impro- 
perly reckon'd) for they often exceed ten Feet in 
Length. The Snout alfo of the Dolphin is much 
larger than in the Dorpefs, which is another thing 
fufficient to diftinguifh them. It would be needlefs 
here to give a Detail of the Anatomy of this Animal, 
which is fo largely done by Dr. Tyfon in his ^ho- 
c£na, I fhall therefore only take Notice of fome 
Remarks made by our Author upon the Diffedtion 
of a ^orpefs, by the accurate Hand of Dr. De la 
Mottey at Mr. Kleins Requpeft. 

In the firft Place, the Meatus Juditovim was found 
by both to be two Inches diftant from the exterior 
Canthus of the Eye, forming a very fmall Hole (left 
the Water getting in might prove an Inconvenience 
to it). He then gives us an Account of the Os De- 
trofurriy and other Auditory Organs, with curious 
Figures of them in order to correO: Mr. Rayy who 
in Rhilofophkal Tranf actions y n. 76. p. 227s. fays, 
ohferved not in this Fijb any Ear- holes or Meatus 
Auditorii ally wherein alfo Ariftotle agreeth with 
tis * 

A fccond Remark is, that though the Rorpefs has 
no Veficula fellea or Gall-bag, (and from thence moft 
Authors have been induced to believe no Gall) yet 
Dr. De la Mottey upon a more exadt Scrutiny, finds 
a Dudt that arifes with a great Number of Branches 
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in the Liver, and tending downwards, joins itfclf to 
the Pancreatic C)u<'T. ; and thefe two, fo united together, 
fonn a Canal or common Dud, about four or five 
Lines long, before they difcharge their Contents into 
the Ttuodemm. From whence it appears, (fays Dr. 

la. Motte) that the Torpefs has always a Dif- 
charge of Bile into the ’Duodennmj though ’tis but 
thin and diluted, and fuch as m other Animals is ufu- 
ally called Hepatic Bile. 

In difleding the Os Tetrofum, feveral Worms were 
found : Some of thefe Mr. Z/eiwhas prefented us with 
a Figure of, as alfo of the Parts of Generation proper 
to the Male Torpefs, and laftly the Thoracic Dud in 
its natural Dimeniions. 

Our ingenious Author concludes with fomc Obfer- 
vations made on the Heads of two Rata of an un- 
common Species, and which he fays are no- where 
deferibed- He gives us the Figures of the Auditory 
Organs, with the Jaw of one of thefe FiOi very ac- 
curately depided in his vPl’ Table. 

And having confider’d the Auditory Organs, with 
the Seat of them both, in the Cetaceous, Car- 
tilaginous, and Spinofe Kinds of Fifhes, it appears, 
fays our ingenious Author, that thefe Lapilh or OJJi~ 
cula differ from one another both in Strudurc and 
Subftance ; for in Cetaceous Filhes, whofe Skeletons 
are truly bony, and which, in certain refpeds, may 
be ccHHpared to truly Lignous Trees, both the Os 
‘Retrofimj ^d Auditory Organs, are in thefe, as in. 
other Animals, pcrfedly ojfeous or bony : Whereas 
the Cartilaginous FiCh, whofe Skeletons are Elaftic 
and Cartilaginous, they may be compared to the 
KsraUphyta Speciis of Sea-Plants j and thefe Fifh, 

inftead 
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inftcad of an Os Tetrofum^ have fomething ana- 
logous, but cartilaginous j and the Auditory Bones 
are of a tartareous kind of friable and eaiily mace- 
rablc Subftance. 

XI. A Journal of the Shocks of Earthquakes 
felt near Newbury in New-England, from 
the Tear 17 ^7* to the Tear 1741. commu^ 
nkated in a Letter from the ReV^ Mr^ Mat- 
thias Plant to the Reo)'^ T)r. Bearcroft. 

SIR, 

ReadFeh. it. v T may be acceptable, if I give an Ac- 
1741-1. count of the Earthquake, as I took 

it down precifeiy at every time I heard it. 

O^. 2p. 1727. being the Lord’s-Day, about 40 
Minutes paft Ten the fame Evening, there came a 
great rumbling Noife ; but before the Noife was 
heard, or Shock perceived, our Bricks upon the 
Hearth rofe up about three quarters of a Boot, and 
feem’d to fall down and loll the other way, which 
was in half a Minute attended with the Noife or 
Burft. The Tops of our Chimneys, Stone-fences, 
were thrown down; and in fome Places (in the 
lower Grounds, about three Miles from my Houfe, 
where I dwell) the Earth opened, and threw out fome 
Hundred loads of Earth, of a dilFcrcnt Colour from 
that near the Surface, fomething darker than your 
white Marl in England ; and in many Places, opened 
dry Land into good Springs, which remain to this 
Day j and dried up Springs, which never came again. 

E It 
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It continued roaiing, burfting, and ftiocklng our 
Houfes all that N ight. Though the firft was much the 
loudcft and moll terrible, yet eight more, chat came 
that Night, were loud, and roared like a Cannon at 
a Diftance. It continued roaring and burfting 12 
times in a Day and Night, until Thurfday in the faid 
Week, and then was not fo frequent 5 but upon Fri- 
day in the Evening, and about Midnight, and about 
Break of Day upon Saturday, three very loud Roar- 
ings: We had the roaring Noife upon Saturday, 
Sunday, Monday, about 10 in the Morning, though 
much, abated in the Noife. 

Nov. 7. being Tuefday, about i r , it roared very 
loud, and gave our Houfes a great Shock i and con- 
tinued {hocking from three times to fix every Day 
and Night until the 1 2th of November, when it was 
heard twice in one Hour in the Afternoon, from half 
an Hour after Three to half an Hour after Four. 
Sometimes the Roaring of the Earthquake was loud, 
other times it feem’d at a Diftance, and much abated. 
Upon the 13 th of November, being Monday, two 
Hours before Day-break, the Roaring was loud, and 
fhook the Houfes. Upon Wednefday following, half 
an Hour paft Two in the Afternoon, there was a 
Roaring, but not fo loud. It continued fometimes 
ioaring loud, and Ihocking our Houfes, for five, fix, to 
ten. times a Week, until the 17th of ^December fol- 
lowings and then about half an Hour paft 10 in the 
Evening, being Sunday, it roared very loud, and 
fiiook our Houfes very much; another Shock the 
next Morning about Four, much abated. 

‘January 3. 1727-8. about Nine at Night, an eafy 
Shock. 
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yan> 6. Saturday, there were five Shocks, attended 
with the Roaring, from about Nine at Night to Four 
on Sunday Morning, which 1 heard ; and fome Peo* 
pie told me, who lived in the low Grounds, that for 
the Space of about half an Hour, it continually kept 
roaring every half Minute or Minute. 

Upon PFednefday Jan. 24. about half an Hour 
after Nine at Night, it roared exceeding loud, and 
was followed in half a Minute with Roaring much 
abated in the Noife. 

ym.z%. Sunday, about half an Hour after Six in 
the Morning, another eafy Shock, and another about 
Ten the fame Morning, eafy : On the fame Night 
about one, a loud Roaring and Shock. 

Jan. 29. I heard it twice, though eafy, that Day. 
Tuefday Jan. 30. About Two in the Afternoon, 
there was a very great Roaring, equal to any but the 
firft, for Terror : It Ihook our Houfes fo, as that many 
People were afraid of their falling down j Pewter,. 
id’C. was Ihook off our DrelTersi the People that 
were in the Church for Evening Service, ran out ,* 
the lead Windows rattled to fuch a Degree, as that 
I thought they would all be broke. And there was 
another Shock the fame Day, about an Hour and half 
after, though much abated. 

Feb. 21. About half an Hour paft 12 at Midnight, 
a confiderable loud Roaring with a Shock. 

Feb. 29. Such another. 

March 17. About Three in the Morning, Sunday, 
an eafy Shock. 

March 19. Forty Minutes paft One at Noon, a 
fmall Noife j at Nine the fame Night, a fmall Noife 
with a Shock. . 

' E 2 
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'April 28. 1728. Sunday, about Five in the After- 
noon, a fmall Noifc, but perceiveable. 

May 12. Sunday Morning, about 40 Minutes pall 
Nine, a long and loud Roaring, and (hook the 
Houfes. 

May 17* Friday, about Eight in the Evening, a 
long and loud Roaring Qiook our Houfes. 

May 22. Wednefday, fcveral fmall Roarings in the 
Morning; but about Ten the fame Morning, long 
and loud, and fhook our Houfes. 

May 24. Friday, about Eleven at Night, loud and 
long Roaring, Ihook our Houfes. 

Thurfday June 6. Saturday 8. about Three in each 
Morning, a long and loud Roaring. 

Tuefday June ii. Nine in the Morning, a fmall 
Noife. 

July ?. about Two in die Morning, and July 
.■23. Monday Morning, about Break of Day, very 

loud and long, fhook our Houfes. — Beftdes 

thefe Times 1 have mentioned, it has been often 
heard by me ; but the Noife was fmall, fo forbore 
to fet them down ; 1 had Thoughts to have added no 
mote Account of the Noife and Repetition of the 
Earthquake in my Church-book; but acquainting 
my People with what I had done, they prevailed up- 
on me to proceed again, which I did upon March 
19. 172S-9-. IFednefday, betwixt Two and Three in 
the Afternoon, it was loud and long, fhook our 
Houfes, being repeated twice in an Inftant j and this 
was the longeft and loudeft Roaring, and the greateft 
5 hock, that I ever heard, the firfl: excepted, and that 
upon the 30th of January, mentioned before. We 
had feverai fmall Shocks in this Interim. — But upon- 

Seyt' 
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Sept. 8/ 1729. Monday j about half an Hour paft 
Three, it was loud and long. 

Sept. 29. Monday, about half an Hour paft Four in 
the Afternoon, loud and long. 

0£i.29i. I heard it twice this Night; one of the 
times was about the fame time of Night the firft Shock 
was. 

Nov. 14. about Eight in the Morning, loud and 
long, attended with two Burfts like unto two fudden 
Claps of Thunder; fhook our Houfes. 

Nov. 27. about Eight in the Evening, a very great 
Roaring, and a great Shock : It was heard at Ip/wick^ 
about 14 Miles diftant. 

February 8. 1729-30. about Eight in the Evening, 
a fmall Shock, about Midnight loud and long, and 
gave our Houfes a great Shock. 

Feb. 2(5. Thttrfday, about a quarter before Two in 
the Morning, the Noife was repeated twice in about 
one Minute : The fitft was loud and long, and (hook 
our Houfes equal to any but the firft Shocks the 
fecond Noife was low, and fecmingly at a Diftance. 

April 1730. About Eight in the Evening, 
day, a very loud and long Noife, and a great Shock, 
equal, I thought, to any for Length and Noife, the 
firft excepted. 

y®// zs. About Nine in the Morning, a fudden 
and loud Roaring and Shock. 

Aug. 15. About Eight in the Morning, a Shock 
of the Earthquake, twice repeated in a Moment of 
Time. 

Nov. 6. About 1 1 at Noon, it was loud and long) 
and gave my Houfe ajar, 


Nov. 
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Nov. 14. Saturday, about Nine in the Morning, 
a fmall Noife and Rumbling, no Shock. 

Nov. aj. About 20 Minutes paft Eight at Night, 
a loud and Jong Roaring, and gave my Houfe a con- 
fiderable Sliock. 

‘T>ec. 6 . About a quarter of an Hour before 1 1 at 
Night, Sunday^ it was loud, and roared long, and 
made our Houfes jar. 

^ec. 1 1. Friday, about a quarter before Seven at 
Night, there was a fmall Burft, but fhaked my Houfe. 

Saturday F)ec. 19. about half an Hour paft 10 at 
Night, the Earthquake did very much fhake our 
Houfes, without any Noife or Roaring, more than 
ever before, the firft time excepted. It was felt at 
Bofion 40 Miles, at Fifeataqua 22 Miles, almoft equal 
to what it was with us. 

yanuary 7. 1730-1. About Seven at Night it was 
loud and long, Ihook our Houfes. 

yan. 11. About Midnight, loud and long, fhook 
our Houfes. 

March 7. Sunday, about Five in the Evening, we 
heard the Noife, but no Shock. 

May 28.3731. About Nine in the Morning, I heard 
the Noife of the Earthquake very diftinftly, but could 
not perceive, that it fhook. 

yuly 5. Monday Morning about Sun-rife, it was 
loud and Jong, fhook our Houfes. 

Aug. 2 3. Saturday, Nine in the Evening, the Noife 
was fmall and fbort. 

0 £i. r. Monday, about ii at Night, loud and long, 
fhook our Houfes. 

February 7. 3733-2. About Seven at Night, a great 
Shock, fhook our Houfes. 

Septem- 
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September 5. 1732. Tuefdayy about Noon, we had 
a fevcre Shock, which was perceived ‘at Bojion and 
Tifcataqna, but attended with little or no Noife. 
The fame Earthquake was heard at Mountreal in Ca- 
nada, at the fame Time, and about the fame Hour 
of the Day, and did Damage to 185 Houfes, killed 
feven Perlons, and hurt five others } and it was heard 
there fevcral times afterwards, only in the Night, as 
the News Papers gave us this Account. 

30. In the Morning we had a Shock, and it 
had been heard by fome People feveral times within 
three Weeks before. 

Thurfday March i. A loud and long Noife of it. 

Obiober 19. 1733. A loud and long Noife about 
Midnight. 

January 16. Wednefday, 173 3 ' 4 - About 20 Mi- 
nutes paft 10 at Night, a loud and long Roaring. 

June 29. 1734. About a Quarter paft Three in the 
Afternoon, there was fomewhat of a Noife of it. 

Obf. 9. About 20 Minutes pdft 10 in the Morning, 
a fmall Shock. 

Nov. It. or 12. for it was about Midnight, we 
had the loudeft Noife, and the greateft Shock, except 
the firft : It was long, very awful and terrible. 

Nov. 16. About Six in the Morning, there was a 
ftnall Shock. 

February z. 173 5-d. About a quarter of an Hour 
before Six in the Evening, there was a pretty loud 
Noife and Shock. 

March 21. About half an Hour paft 10 in the 
Morning, it was fomewhat loud. 

July 13. 1736. About Three quarters after Nine 
in the Morning, the Noife of it was loud. 
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O^. I. Friday, about half an Hour paft One at 
Midnight, it was loud and long, and a great Shock, 
twice repeated in an Inftant. 

Nov. iz. About Two in the Morning, there was a 
Shock with the Noife, and about Six the fame Morn- 
ing it was foniething louder. 

^February 6. 1736 7- About a quarter paft Four 
in the Afternoon, we had a confiderable Shock. 

September 9 . 1737- Friday, about 20 Minutes paft 
10 in the Morning, it was very loud and long, and 
fliook our Houfes very much. 

F)ec. 7. A little before 1 1 in the Night, the Ground 
fhook very much, but heard no Noife. Upon the 
fame 7th of T>ecember, at New Tork, they had three 
fevere Shocks of an Earthquake in the Night: It 
threw down there fome Chimneys, and made the 
Bells to toll fo as to be heard. At the fame time 
the faid Shock and Noife was felt and heard in many 
other Places. 

Auguji X. 1739- We had a great Shock ; it made 
my Houfc fhakc much, and the Windows jar. It was 
about half an Hour paft Two in the Morning: I think 
I never heard' but two cither louder, or longer, or 
greater. 

Sunday, ^ec. 14. 1740. About 35 Minutes after 
Six in the Morning, there was heard a pretty loud 
Noife of the Earthquake. 

Sunday, Jan. 18.1 740- 1 . About Four in the Morn- 
ing, there was heard the Noife of the Earthquake. 

Sunday, Jan- 25.1 740- 1 . About i o Minutes before 
Four in the Afternoon, there was a Shock of the 
Earthquake, with a loud rumbling Noife. This is 
the laft that has been heard, (and I pray God I may 

never 
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never hear any more fuch and Co long). I have- 
omitted to fet fomedown that were fmall, or fuch as 
I did not hear myfelf : 1 was very exaft to the Time, 
fo that what Account I have feat you is moil ccr-, 
tainly true. 

I thought an exad Account of fo remarkable a 
Judgment, continued fo long, might be acceptable : 
And although the firft Night was the inoft terrible, as 
the Surprize was fudden j yet there never happen’d 
one Shock amongft us, but what occafion’d fome Al- 
teration at that time in every Perfon's Countenance 
and Conftitution ; and which way foever any Perfon's 
Face happen’d to be, that way the Noife of the Earth- 
quake appear’d to him : And 1 have frequently, in 
my Converfation with fundry Perfons, been told by 
them, that for a few Minutes before a Sl^ock of it 
came, they could foretel it by an Alteration in their 
Stomachs j occafion’d (as I fuppofe) by an Alteration 
in the Air ; I atteft to the Truth of the Thing by my 
own Experience. You’ll pleafe, R,ev.erend Dodor, 
to excufe the Length of it, if not acceptable, from 

Tour rnofi obedient and 
Humble Servant:, 

Mate. Plant. 

T o s r s c R I ^ r. 

I forgot to tell you, Sir, that (except the firft 
Shock) thefe frequent Repetitions of the Roaring and 
Shocks of the Earthquake were upon Merrimack 
River, and feldom extended above feven or eight 
Miles Diftance from, or 20 or 30 up the faid River ; 

‘ ' _ p thoie 
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thofe Inftances only excepted, which I have men- 
tion d in the Relation 5 and the firft Shock of it was 
oreater with us than any-where elfe in New-Englmd i 
and the Tops of Chimneys, and Stonc-fences, were 
thrown down only in thefe Parts. 


XII. An Account of Mir. Sutton ’5 Invention and 
Method of Changing the Air in the Hold, 
and other chfe 'Parts of a Ship 5 communicated 
to the Royal Society hy Richard Mead, M. 2). 
Phyfician fo H/i M A j E ST y, Fellow of the 
Royal Society, and of the Royal College of 
Phyficians, London. 

%udith.ii. TT is found by daily Experience, that 
1741-z. yp confined in a clofe 

Place, without a Succeifion and frefh Supply of it, 
becomes unwholfome, and unfit for theUfe of Life. 

This is more fenfihly fo, if any ftagnating Water 
be pent up with it. 

But it grows ftill worfe, if fuch an Air as this is 
made ufe of in Refpiration, that is, becomes moifter 
and hotter, by palling and repalling through the 
Lungs. 

Thefe bad Effeds, in different Degrees, according 
to the different Manner in which Air is inclofed, 
are obferved in many Cafes 5 particularly in deep 
Wells and Caverns of the Earth, in Prifons or clofe 
Houfes, where People are fhut up with Heat and 
Nafiinefs : But naoft of all in large Ships, in which, 

with 
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with the Stench of Water in the Hold, many McH 
being crouded up in Clofc- quarters, all the men- 
tioned Circumftances concur in producing greater 
Mifchief than would follow from any of them 
fingle. 

The Reafon of thefe bad EffcCts is this : It is that 
Property of the Air which is called its Elafticity or 
Springinefs, which makes it fo ufeful to our Life. 
When any Part of it is inclofcd and kept from the 
Communication of the outward Air, it expands itfelf, 
and, in Proportion to the Clofencfs of the Place, 
lofes its Spring ; and if any Heat or Moifture comes 
to it, the elaftic Force may be quite loft and deftroy’d ; 
And not only fo, but if it happens to be impreg- 
nated with noxious Effluvia, either from unwhol- 
fome Subftances of any kind, or from the infedtious 
Breath of difeafed Bodies 5 it will become quite poi- 
fonous and deadly, in a manner fuitable to the ori- 
ginal Caufe. 

It is propofed at prefent to End out a Remedy for 
this Evil in Ships only : But by making Alterations 
according as particular Places require, the fame may 
be applied to any Houfes or Parts of them, asPrUbns, 
the fick Wards in Hofpitals, &c. 

Now it is a natural Confequent of the Elafticity 
of the Air, that when it is rarefied in any Part, (which 
is moft e&dually done by Heat) the neighbouring 
Air will rufh that way, till this Part is brought to be 
of an equal Denfity and Elafticity with iticif 5 and 
this again will be followed by the Air next to it ; So 
that, if a Conveyance for Air be laid from the Hold 
or Well of the Ship, and a Rarefaftion of the Air 
therein be made; the foul Air from this Place will 

F 2 ' rvn 
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run. or be drS'iv'n. oiit wsy) snd fi'cfli Air from 
the adjacent Parts will fuccced in its looni. 

It is upon thefe Principles that the following 
Scheme is moft humbly offered to the Right Honour- 
able the Lords of the Admiralty, and Commillioners 
of the Navy, which it is hoped will be found cfFcdtual 
for clearing the bad and corrupted Air from the Holds 
and other clofe Parts of his Majesty's Ships; and 
thereby prove beneficial to the Public, by preferving 
the Healths of many of his Majesty’s good Sub- 
lets fervingon board the. fame; the whole thing be- 
ing indeed eafy to be executed, and what will no ways 
incumber, or be troublefome, in any of theVeflcls 
where it fiiall happen to be applied ; the fame being, 
in fhort, no more than this ; That whereas in every 
Ship of any Bulk there is already provided a Copper 
or Boiling-place proportionable to the Size of the 
Vefiel, it is propofed to clear the bad Air by means 
of the Fire already ufed under the faid Coppers or 
Boiling- places, for the necefTary Ufes of the Ship. 

It is well known, that under every fuch Copper 
or Boiler, there are placed two Holes feparated by a 
Grate; the firft o£ which is for the Fire, and the 
other for the Afhes falling from the fame ; and that 
there is alfo a Flue from the Fire-place upward, by 
which the Smoke of the Fire is diicharged at Ibme 
convenient Place of the Ship. 

It is alfo well known, that the Fire once lighted in 
tnefe Fire-places, is only preferved by the conftant 
Draught of Air through the forementioned two 
Holes and Flue j and that if the faid two Holes are 
clofely flopp'd up, the Fire, though burning ever fo 
briskly before, is immediately put out. 


But 
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But if after the fliutting up the abovc-raention'd 
Holes, another Hole be opened, communicating with 
any other Room or airy Place, and with the Fire ; it 
is clear, the [aid Fire muft again be raifed and burn 
as before 5 there being a like Draught of Air through 
the fame, as there was before the flopping up of the 
firft Holes : This Cafe differing only from the former 
in this, that the Air feeding the Fire will now be 
fuppiied from another Place. 

It is therefore propofed, that in order to clear the 
Holds of Ships of the bad Air therein contained, the 
two Holes above-mentioned, that is, the Fire place 
and Alh-placc, be bothclofed up with fubftantial and 
tight iron Doors; and that a copper or leaden Pipe, of 
fufficient Size, be laid from the Hold into the Afh- 
placc, for the Draught of Air to come in that way 
to feed the Fire. And thus it feems plain from what 
has been already faid, that there will be- from the 
Hold a conftant Difchargc of the Air therein con- 
tained; and confequently, that that Air fo difeharged 
muft be as conftantly fuppiied by frefh Air down the 
Hatches, or fuch other Communications as are open 
into the Hold ; whereby the fame muft be continu- 
ally frefhen’d', and its Air render’d more wholfome, 
and fit for Refpiration. 

And if into this principal Pipe fo laid into the 
Hold, other Pipes are let in, communicating relped- 
ively either with the Well or lower Decks, it muft 
follow, that Part of the Air confumed in feeding the. 
Fire, muft be refpedively drawn out of all fuch Places, 
to which the Communication ftiall be fo made. 


XIII. A: 
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XIU. J Reprefentation of the Parhelia m 
Kent, Dec. 19. 1741. communicated in a 
Letter from the Rev^ Mr. H. Miles, to 
John Eames, F. R. S. and an Account of the 
fame, asfeen hy Mrs. Tennifon at Canter- 
bury. 

Read Feb. 4 /. f Had Yefterday the Favour of yours 01 
I74J-2- the 2 3dlnftant, for which I return 

you my very hearty Thanks ; particularly for the Ho- 
nour you put on my brief Acount of the Height of 
the Liquors in my Thermometers, * in communicating 
it to the Royal Society. 

As no one wiihes the Profperity of that illuftrious 
Body more truly than I do, I ftiould think myfelf 
happy, were I able to do any thing to promote the 
Dcfign of it, or to gratify any of its worthy Members. 

I have inclos’d a Draught of the Tarhelia feen in 
Kent the 19th of December laft, as I took it from a 
private Letter fent from thence to a Gentleman in 
this Town : The Writer of the Letter is not fo par- 
ticular in his Account of it as could be wifli’d : His 
Words were to thisPurpofe : As to the Appearance 

of the Mock-Suns on the r 9th of Tyecemberi I have 
“ inclos’d a Scheme, fuch as 1 could draw, in which 
**■ you may obferve S is the Sun, Z the Zenith— “ aua. 
an inverted Rainbow of the moft lively Colours; 
the Mock- Suns dd were fometimes almoft too 
bright to look upon, and then they feem’d round. 


* Sec abow^ p. 20. 


" but 
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but often were fring’d (as drawn) with the prif- 
“ matic Colours; the Arch bb was but faint, and a 
“ whirifh Light in the inner Part defcribed at 

The Appearance ended about Noon, or rather a 
“ Jittle before Twelve how early the Whole was 
“ to be feen, I do not know." 

The two iargeft Semicircles, I find no Notice taken 
of.— — 


Z. 



On Tuefddy the 19th Inftant, at to at Night, be- 
ing the Time I generally regifter the Account of the 
Barometer and Thermometer, I found the Mercurial 
Thermometer abroad, at 20 Degrees above o, or 
freezing Point: This I thought Extraordinary, and 
for that Reafon T confulted my Regifter of laft Year,, 
and found 16 Mornings and 13 Evenings in Maji 
colder Air. And in April there were two Mornings 
and three Evenings only, a warmer Air. I am 

Tour moft obUge.d and 
moft humble Servant ^ 

Wind was Weft aliDay- i9thj and H. Miles, 

began to rife when I made the Obfer*^ 

• vation, at going to Bed. 


‘ Dr,. 
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‘ Dr. Stiikeky likewifc gave in a Scheme of the fame 
‘ Appearance, as it was feen zt Canterbury lo^h. 1 2 m. 
‘ Dec. I9> I74I- in which the Light at c. was not 
‘ taken Notice of. He copied it from a Drawing 
‘ made by Mrs. ‘Tennifon, who fent it in a Letter to his 
‘ Grace tire Archbiihop of Canterbury, ‘ C, M. 


XIV. Experiments, hy msay of Analyfis, 
upon the Water 0/ the Dead Sea 5 upon the 
Hot Spring near Tiberiades ; and upon the 
Hammam Pharoan Water 5 hj Charles Perry, 
-M. 2 ). made on his Journey through the 
Holy handy &c, 

.Experiments {hymay of Analyfis) upon the 
. Water of Afphalcis^ commonly called the 
Dead Sea. 

Experiment I. 

Feb. IS' T T P O N fteeping or infufing feme 
1 74.1-1, Scrapings of Gall in it, (after Hand- 

ing a long time) it turn'd of a bright purple Colour. 

Experiment II. 

Upon the Inftillation of 0/. Tartari per Delif 
■it immediately became troubled or muddy, and 
fcem'd as if Goblets of Fat were fluduating in it. 
This unftuous Matter, upon long Handing in Repofe, 

came 
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came gradually into clofer Contadt, and at laft fub- 
fided. 

Experiment III. 

Upon the Inftillation of Spirit of Vitriol-, it de- 
pofitcd a Milk-white greafy Sediment; which, after 
12 Hours Repofe, occupied one-fifth Part of the Ve- 
hicle or Liquor. 

Experiment IV. 

Being mix’d with a Solution of Saccharmn Saturnii 
it let fall a fmall Quantity of a greyilh Powder. 

Experiment V. 

Being feverally and feparately mix’d with Solution 
of Sublimate, with Sp. Sal. Armoniac. and with Sugar 
of Violets ; it neither fermented, depofited any Sedi- 
ment, grew turbid, nor changed Colour ; except only 
from the Sugar of Violets, which turn’d it of a dark 
Green. 

Observations. 

This Water is highly faturated with Salt, infomuch 
that any Meafure of it preponderates frefh Water 
under equal Surfaces, in the Ratio of Five to Four. 

It has alfo a wonderful Acrity, infomuch that 
being held in the Mouth for a fhort time, it con- 
ftringes it in like manner as Alum does. 

I cannot (from the above Experiments, and the 
Appearances which refulted from them) conclude, 
that this Water is impregnated with any thing more 
than mere Salt, which is of a very acrid, alkaline Na- 
ture ; and‘ fomething elfe, which may be of a com- 
"pound Nature, partly fulphurcous, and partly bitumi- 

G nous. 
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nous. Buf, to fpeak negatively, it may be ‘prcilitn'd, 
I think, that it neither partakes of Steel, Alum, nOr 
Vitriol, nor yet of a pure, genuine Sulphur : And, 
confequently, as I take it, can afford no other, nor 
better Effeds, to fuch as may bathe in it, than other 
Sea-water ; except only, that its greater Degree of 
Salt, and fuperior Weight, may fomewhat heighten 
the fame Effeds. 

Experiments (by way of Analyfis) upon the 
hot Spring Water near Tiberiades. 

Experiment L 

Oil of Tartar, per T)eUq. 3fs. being mixM with 
gifs of the Water, it became troubled and muddy; 
and after ftanding Hours in Repofe, Three-quar- 
ters of the Whole, from the Bottom upwards, ap- 
pear’d like white Wooll : But this woolly Water, be- 
ing feparated by Filtration, and left to dry, feem’d 
no other than a ycllowifli Oker. 

Experiment II. 

I mix’d 5fs Sp. Vitriol with gifs of the Water, 
and, after 12 Hours ftanding ftill, I found a large 
Sediment of a white unduous Matter. 

Experiment III. 

Solution of Sublimate gfs being mix’d with gifs of 
the Water, it became turbid and yellowifh, and 
yielded an earthy Sediment in fmall Quantity ; 
whence I conclude it contains a Sal fnurale. 


Ex- 
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Experiment IV. 

One Ounce and half of the Water, mix’d with 5fs 
of a Solution of Sacch. Saturm, depofited a greyifh 
Sediment of a lateritious Matter, in fmall Quantity. 

Experiment V. 

One Ounce and half of the Water, mix’d with 5fs 
Sp- Sal. Armoniac^ turn’d turbid, of a Colour betwixt 
Green andBlue ; and after 12 Hours Rcpofe, yielded 
a woolly Sediment of four Digits deep. 

Experiment VI. 

One Ounce and half of the Water, mix’d with 3fs 
Sacch. Violar. became troubled, and of a dark-yel- 
lowifli Colour. 

Experiment VIL 

One Ounce and half mix’d with 3fs of Scrapings 
of Gall, became of a fine violet Colour," but when 
fhook, was as deep as Ink. 

Observations. 

This Water (as appears to my Judgment) con- 
tains a good deal of a grofs fix’d Vitriol, fome Alum, 
and a mural Salt of a limy Quality. 

’Tis too fait and naufeous for internal Ufe; but 
by batheing in it, muft be good for ail cutaneous 
Diftempers, and efpecially for the Scurvy and Lc- 
profy : For it will powerfully deterge, fcour, and 
clean the excretory Pores? and it may, by its Weight 
and Stimulus', reftorc them to their natural State, 
Strength, and Elafticity. It may, by the fame 
. G 2 ' Means, 
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Means, refiore the lofl: oc impair’d Tone of the 
Solids in general : In Confequence of which, it may 
thin the Blood, help its Circulation, and promote 
the natural Digeftions and Secretions j and thus, 
finally, it may be ufefui in Rhcumatifms, Dropfics, 
Jaundices, and nephritic Difeafes. 

Analyfis of the Hammara Pharoan Water ^ near 
Corromondelj on the way to Mount Sinai. 

Experiment I. 

This Water being mix’d with the Scrapings of Gall, 
manifefted no fcnfible Change at firft 5 but after long 
ftanding it grew fomewhat greenilh. 

Experiment II. 

Upon the- Inftillation of Sp. Sal. Armoniac. it 
became turbid ; and on ftanding fome time in Re- 
pofe, depoiited a dark-greyifh Powder, in fmali 
^antity. 

Experiment HI. 

Tour Ounces of the Water, being mix’d with 3ifs 
Sacc. Violar. manifefted no Change, except what would 
neceflarily refult from the Tindure of Violets. 

Experiment IV. 

Being mix’d with a Solution of Sacch. Saturni, it 
became immediately very turbid ,• but on ftanding 
fome time in Repofe, it depofited a large dark- 
brown Sediment, leaving the Vehicle troubled and 
whitifii. 

Ex- 



C 53 ] 

Experiment V. 

I mix’d a Solution of Sublimate with it, upon 
which it became immediately yellow; but, after 
{landing at Reft, it depofited a woolly unduous 
Matter, in fmall Quantity. 

Experiment VI. 

Being mix’d with 01. Tartari per T>eliq. it be- 
came of a chyly Colour and Subftance, or of a turbid 
pearly Colour. 

Experiment VII. 

Being mix’d with Spirit of Vitriol, it tnanifefted 
no Change, either of Colour or Tranfparency. 

Observation. 

I conclude from the Thanomena which appear’d 
upon Analyfation, that this Water is impregnated with 
a good deal of a grofs earthy Sulphur, a neutral Salt, a 
fmall Quantity of Alum, but no Proportionof Vitriol. 

This cannot be ufed inwardly, it being naufeous 
beyond Expreffion : It fmclls fomewhat like rotten 
Eggs, but much worfe. But, ufed by way of Bath, 
it may cleanfe the Skin of all FoulneflTes, purge and 
deterge the cutaneous Glands from all foul noxious 
Humours: It may reinforce the natural Heat and 
Vigour, (where they are decayed) and may reftore 
the impair’d Digeftions : And hence, finally, it may 
promote Virility in Men, and Fecundity in Wo- 
men. It may likewife be ufeful in the Gout ; as 
alfo in Epilepfies, and other Difeafes of the ner- 
vous Clafs, 

XV. An- 
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XV. An Account of the Cafe 0/ William Payne, 
cwhh what appeared upon examining his 
Kidneys and Bladder, when his Body was 
opened 3 ly Mr. George Bell, Surgeon, 

'Read Feb. 4. lITIUiain ‘Payne-, aged about 7 1 , had 
^ been afflided with the Stone in his 
heeninfertedat Bladder, and Other calculous Complaints, 
p. iy. Art. X. feveral Years : He had taken ^drs. 
Stephens % Medicines for 1 5 Months. See Hartley’s' 
View, See. p. S. Cafe HI. 

He was iubjed alfo to a fcrotal Rupture on the 
Left Side, from which however he fuffered no great 
Inconveniency,unlefs upon Negledlof his Trufs, which 
he had been direded to wear j and even then, if theln- 
teftincs came down, he ufed to return them with Eafe. 

About the Beginning of January laft, he was at- 
tacked with a fevere Fit of the Stone, attended, upon, 
every Attempt to make Water, with a ftrong Tenefmus, 
that forced into the Scrotum a confiderable Quantity 
of the Inteftines, which exceeding fns Skill to rednee, 
he fent for me. I found the Tumour large and unequal, 
but without muchTenfion or Inflammation 5 his Pulfc 
low, with clammy Sweats; he complained of violent 
Pains in his Back, propagated thro’ the whole Length 
of the Ureters, accompanied with Naufea and Vomit- 
ings ; he felt exquifite Pain about the N eck of his Blad- 
der and Gians, with an unqfual Weight in Perinao', 
he had frequent Inclinations to make Water, but fel- 
dom made above a Spoonful at once, and that Drop 

by 
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by Drop, with much Pain, and fuddeli Stoppings : The 
Urine was extremely fetid, fometimes mixed with pu- 
rulent Matter, at others tinged of a Coffee Colour. 

He had received, juft before I faw him, a Clyfter, 
which produced two Stools, and encouraged me to 
hope might facilitate the Reduff ion of his Rupture. I 
attempted it by all necefl'ary means pofllble, but with- 
out Succefs : For altho' the largeft Part receded and 
gave way, yet a confiderable Portion remained, which 
I could nor poffibly return. I therefore concluded; ^ 
the Inteftines performed their Office, and were free 
from Tenfion, Inflammation, ^c. that the Parts ad- 
hered 5 fo left him, with Dlreffions for a Bag-Trufs to 
fupport them. 

January the‘22d, being informed 'of his Death, I 
applied for Leave to open him, which was granted. 
In examining the Contents of the Abdomen-, I found 
the Left Kidney quite wafted, fcarce any thing remain- 
ing except the Coats, and thofc filled with Blood and 
purulent Matter j the Ureter much inlarged above 

its natural Capacity, and full of the fame. 

The Right Kidney was ulcerated in feveral Places, 
and full of purulent Matter, mixed with Grit 5 feveral 
Hydatids appeared upon its external Surface ^ the 
was fomewhar inlarged. 

I next examined the Bladder, which was exceeding 
large, and contained above three Pints of clear Urine 5 
upon opening it and introducing my Hand, 1 found 
two fmooth flattilh Stones, fomewhat larger than 
common fVindfor Beans : I difeovered a third in the 
Neck of the Bladder, which probably had been forced 
there during the Paroxyfm, and appeared to, me to be 

^ ♦It .a 
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the iftimedlatc Caufe of his Death : It was about the 
Size of a Filbert, and had quite corked up the Paflage. 

Upon dilleding the Hernial Bag, the firft Part that 
prefented was a large Piece of Fat, about half a Pound ; 
and immediately underneath it lay a large Portion of 
the Colon, in Length about 10 Inches ^ the internal 
Surface of the Feritoneum was ftrongly attached to 
the Colon by fcveral Filaments, and to the Scrotum by 
its cellular Subftance. 

All the other Vifeera were in a natural State. 


Printed for T. Woodward, at the Half- Moon, 
between the T'lvo Temple-Gates in Fleetjlreet i 
and C. Davis, the Corner of Tater nofter-row, 
next Warwick-lone j Printers to the R. o y a n 
Society. M.dcc.xlii. 
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Ihewing the greateli: Heat and Cold of moft Countries j with a Catalogue 
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Ibid Tim. Sheldrake, at the Black-Boy over-^ainll Ceal-Jireet in the 
Strand, London. 
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h j4 Method of preparing Specimens of Fiili, 
hy drying their Skins, aspra^ifed hy John 
Frid. Gronovius, M. 2). at Leyden. 


There are reqtiijite for this Tttrpofe, 

■Rtxd at a A Pair of ScifTars, with very fine 

RoyaTloa/ty! /\ Blades, and fharp Points. 

m March 4. Small woodcn Plates (of the 

* Lime-tree, or wooden Trenchers}. 


A very fine Needle. 

Slips of Parchment as large as the Pifhes. 

Minnikin Pins,' or fmall Pins. 

Take hold of the Fifh with your Left Hand, fo as 
that the Belly may be towards the Hollow of your 
Hand, and its Head pointed to your Breaft. Then 
with the Needle make a Wound behind its Head, 
into which introduce one of the Points of your Scif- 
fars, cutting gently from thence along to the Tail. 
If you would preferve the Right Side, the Sciflars are 
to be conducted on the Left Side of the Fin. This 
being done from the Head to the Tail, the ScifTars 
arc to be pointed deeper, and theFlefh divided quite 
to the Back-bone. Then turn the Filh with its Back 
downward, and its Belly upward, and proceed in the 
fame manner, cutting with the ScifTars through both 
Head and Jaws. Take away the Brain and Gills. 
The Fifli then cafily parts, the Inteflincs appear, 
which may be cafily taken away. The Back bones 
are then to be cut afundcr, the Fifh is to be waflicd, 
rubbed till it is dry with a Linen Cloth, and placed 
upon a Board, in fuch a manner as that the Skin, 

H covered 
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covered with its Scales, may lie uppcrmoft, and all 
the Fins and Tail arc to be expanded with Pins. Lee 
it then be expoTed to the Sun, if tn Summer, or^ if 
in Winter, to tiic Fire, till the Skin grows quite dry 
and hard, when it mud be turned, and the Flcfli 
expofed to the Sun or Eire, tiil it is alfo dry ; and 
then the Skin may be feparated from the Ficfh with 
very little Trouble, and, being put betwixt Papers, 
muft be preffed flat. But as a fort of glutinous Mat- 
ter, in prclling, is always forced out from betwixt 
the Scales and the Skin, a Piece of Parchment is to 
be laid under the Fiih, which is eafily feparated from 
the Scales, but Paper always flicks : For this Rcafon 
it is neceffary, that after an Hour or two, a frefh 
Piece of Parchment fhould be applied : And thus, in 
the Space of 34 Hours, the Fifli is prepared. 

II. A Letter from Capt. William Gordon to 
Capt. Samuel Mead, F. R. S. Imloftng an 
Account of the Fire-ball feen Dec. 1 1 . 174 1 . 

SIR, 

pw March 4, jk 'Y j’oui* Defirc I have fent you a 

JLX Defeription, as exad as pofllbly I 
can remember, of the Meteor which I faw on Friday 
the iith oi December, coming by Water from the 
City to Whitehall. 

I really at firft took it for feme artificial Fire-work, 
but was foon undeceived by the different Forms it 
appeared in, and the Routs it took through the Re- 
gions of the Air. I fiiid it was feen by feveral People 

here. 
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herci as weJI as in the Country, but little otherwife 
obferved concerning it, but that it was like a Ball of 
Bite, and appeared over fuch and fuch a Place. 

If my Eyes were not deceived, it put on fcveral 
Forms; but as its Motions were fometiines pretty 
quick, I have ventured only to aflure you, that the 
Account I have inclofed is as near the Truth as the 
Obfervations of fuch fudden Fh£nomenons will gene- 
rally admit of.— I am with thegreateft Refpedt, 

London, obedient, 

Feb.ia. 174-- himble Servant, 

William Gordon. 

. On Friday the i ith of Fiecemher 1741 . about One 
F. M. coming by Water from the City to White- 
hall, and near to Hungerford-ftairs, there appeared 
to me between Vauxhall and Lambeth, a Body of 
Fire : It fprung upwards in its Afcent almoft perpen- 
dicular to the Horizon, to the Height, as near as I 
could guefs by my Eye, of 3 5 Degrees, in the Space 
of a few Seconds, and nearly in Form of a large 
Boy’s Kite, proje^ing a long Tail towards the North- 
weft, not unlike thofe of Slips of Paper fen on Fire: 
In tMs State it continued fo long, that I made the 
Waterman lay his Oars in, that I might the more 
eafily obferve whether it was the Work of Art or 
Nature, for I was in feme Doubt. It had from its 
firft Appearance expanded iffclf confidcrably, fo that 
the extreme Breadth was feemingly equ^l to the Dia- 
meter of a Full Moon ariling from a dusky Horszon. 
In this Form it continued afeending for the Space of 
. ■ ' H 2 ' ■ Two 
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Two Minutes, gently (hooting withal to the North- 
cad, till it aro(e to about 4-5 Degt®^s j then Cuddenly 
quitting its Tail, which vanilhed, colouring the 
nei'^hbouring Clouds with a Yellow on their Sepa- 
ration, it formed itfelf firft into a Ball of Fire; then 
(hooting quickly to the South-eaft in a Stream of 
Light, dilappeared, making a Noife like a Clap of 
Thunder at ibme Diftance, and leaving behind it a 
fmoaky Subftance in its Trad. 

The Weather moderate and cloudy, Wind, as nigh 
as I can remember, Weft South- weft. It continued 
in Sight upwards of Five Minutes. 


4 


III. Extra6i of a Letter from the Rev, Mr> 
Willitini Goftling Collkifbn, F. R. S. 

eomermng the Fire-ball feen Dec. 1 1. loft, 
and the Mock-Suns feen the i^th of the 
fame Month. 

good Friendy 

Canterbury, Mar. 9- i 74 t“ 2 * 
3JmJ March A § the Fire-ball appeared at Noon- 
1 ■ day, and the Sun fhining, few 

Fiople faw it, and they could only guefs at the 

■ Courfe, 
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Courffe. The beft Account I have haJ is at Second- 
hand, from two Farmers who faw it together, and 
make its Courfe fiom North-weft by No*th to South- 
eaft by South, and right over Litthborn (which is 
the firft Village in the Road from hence to T>ed)^ 
Their way of telling its Courfe was by faying, it went 
from Weftbere toward Ratlmgi near which Place 
Lord Cowper was then hunting, and heard but one 
Explofion, which feemed to be within a few Rods of 
him ; The other, I fupppfe, happened at fuch a 
Difiance, as to be in one with that fo near him. 

1 have inclofcd a Sketch of an Appearance we had 
eight Days after the Ball, 'viz. T^ec. ip- of which, I 
believe, the Duration was uncommon, from Sun-rife 
to Noon *. 

I remember mentions as prefaging 

Storms, and this Combination of them has been fuc- 
ceeded'by a long Seafon of ftormy Weather. I am 

Tour obliged Friend and Servant y 

William Goftliflg. 


* The Reprefentation of it was exaftly the fame as that at p. 47. of 
N" 462. except that the Light at f, expreffed in that, was omitted m 
this. 


W. Some 
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lY. Some Obfcrvatiotis z/pon Mr. Sutton’^ /«- 
petition to extract the foul and ftinking Air 
from the Well and other "Parts of Ships, 
<wlth Critical Remarks upon the life of 
Windfalls, ly William Watfon, F. R. S. 

London, 

April 1. AS nothing is more conducive to the 
1741. J\ Health of the human Body, than 
taking a fufficient Quantity of wholfome Air into 
the Lungs, fo the contrary is attended with perni- 
eious and often with deftruftivc Confequences. 

One of the great Ufes of Air in Infpiration is, to 
cool the Blood paiEng through the Lungs, where 
Nature has provided, according to the excellent Mal~ 
fighius, that the Blood (hould be diftribute^ through 
a vaft Number of exceedingly fine Arteries, which are 
applied all round the thin Veficles of the Lungs 3 and 
by ithis means the Blood is expofed to the Air under 
a prodigious large Surface, whereby the Putrefadion 
is prevented, which, from the akalefcent Quality of 
that Fluid, would otherwife be fpeedily deftrudive. 

Obfervations inform us, that contagious Diftempers 
are more frequent in hot Climates than cold 5 and 
in clofely built Cities fully inhabited, than in Towns : 
The former may, in fome raeafure, proceed from the 
too great Heat of the Air, not fully anfwering the 
above-mentioned Purpofes5 and the latter from too 
many People breathing in the fame Atmofphcre, 
thereby rendering it unfit for Refpiration. 


It 
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It has been frequently tried, that if a Gallon of 
Air be contained in a Bladder, and by means of a 
BloW'pipe infpired and expired into the Lungs of a 
Man, without having any Communication with the 
external Air } in the Space of a Minute, or little more, 
it becomes heated, and unfit for Refpirationj and 
without the Addition of frefh Air, the Perfon would 
fpeedily be fuffocated. The Diving-bell is another 
Inftance of the fame kind, where a conftant Supply 
of frefh Air muft be had, to keep out the Water, and 
refrefh the People included. 

Although Air is abfolutely neceffary to our Exift- 
ence,' and Neceffity conftrains us inevitably to breathe 
therein, it may be made a Vehicle of moft malignant 
Poifons, as the famous Grotto del Cam in Italy i 
poifoning Air by Charcoal, Air impregnated with 
the Fumes of fermenting vegetable Liquors, ftagnant 
Air, either alone or mixed with Water, foon be- 
comes pernicious, and very ofFenfivc; as in Wells 
dug for Supply of Water, and difufed for fome time j 
alfo -in the Wells and in the Holds of Ships, where 
what is ufually called the Bulge- water, if the Ship is 
tight, and the Water not pumped out often, it foon 
becomes fo extremely poifonous, as frequently to 
fuffocate thofe Seamen, who, as the Pumps are fub- 
jeft to be clogged with Filth, venture down to 
cleanfe them ; and alfo to affed Perfons at a Diftance 
with violent Head-achs, cold Sweats, and frequent 
Vomitings, which continue more or lefs, in Pro- 
portion to the Diftance from the Well of the Ship 
when the Injury was received, and the Degree of 
Putrefadlion in the Water and Air. 


The 



The Air, in Ships particularly, is very liable to be 
vitiated; not only fiom the Bulge-water, but from 
too many People breathing in the fame Atmofphcrc ; 
efpecially in Ships of War, Hofpital-fliips, and thofe 
ufed in the Trade for Negroes, where a Num- 

ber of uncleanly People, being flowed too clofe to- 
gether, heat the Air, make it replete with noxious 
Effluvia, deftroy the Particles therein adapted to cool 
the Lungs, particularly the acid nitrous Gas, which 
is fo abundant in cool Air, and manifefls itlelf not 
only from the Quantity of nitrous Cryftallizations, 
which may be colledted from Caverns of the Earth, 
cfpecially tho'fc open to a Northerly Afpeft, but from 
expofing Pieces of the Fleih of Animals frefh cut, or 
their Blood, whereby the Colours of their Surfaces 
are foon changed from a dark deep Red to a more 
lively and florid one. Air robbed of this valuable 
Property, and replete with hurtful ones, not only 
from the People, but from the flinking Water in the 
Well and lower Parts of the Ship, muft produce the 
moft putrid, if not peflilential Fevers. 

Although the ru^effltUbrium within Places confined 
is maintained by the external Air, yet unlefs, by 
Openings properly adapted, the Air is fuflered to pafs 
freely through, the external Air proves as a Stopple 
to the internal, and only mixes with the next in 
Contad; as is evident from the common Occurrence 
in Privies, which are fcarcely offenfive in clear W ea- 
ther, but are much fo in foul or windy, from a Di- 
minution of the incumbent PreffUre, when the Va- 
pours that have been pent up, expand themfclves to a 
conliderable Diftance, 
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To prevent the above-mentioned Inconveniencies, 
and preferve the Healths and Lives of that valuable 
Part of the Nation, the Seafaring People, many 
Schemes have been thought of; particularly the 
Machines of thofe two very worthy ingenious and 
induftrious Members of this Society, the Rev. Dr. 
HaleSi and the Rev. Dr. ‘DefaguUers ; the firft by an 
Inftrument which he calls the Shif s Lungs *, and the 
latter by a Machine which is an Improvement of 
the HeJJian Bellows : But as thefe have been laid 
before the Society by the Gentlemen themfelves, 

1 {hall pafs them over, and proceed to mention the 
Contrivance commonly made ufe of, I mean the 
Wind-fails. They are made of the common Sail- 
cloth, and arc ufually between 25 and 30 Foot long, 
according to the Size of the Ship, and are of the 
Form of a Cone ending obtufely : When they are 
made ufe of, they are hoifted by Ropes to about 
Two-thirds or more -of their Height, with their 
Bafis diftended circularly by Hoops, and their Apex 
hanging downwards in the Hatch- ways of the Ship; 
above each of thefe, one of the common Sails is fo 
difpofed, that the greateft Part of the Air, rulhing 
againft it, is direfted into the Wind- fail, and con- 
veyed, as through a Funnel, into the upper Parts of 
the Body of the Ship. Thefe mull be hung up and 
taken down every time they are ufed, and the Sup- 
ply by this Method is not conftant. Though Cuftom 
has given a Sandion to this Device, it is fubjeft to 
many Inconveniencies: ly?. Each Ship having com- 

* See Dr. Treatife oF Ventilators. 

-V See tltefe N°437. 
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raonl/ three of thcfc, (one to each Maft) the Seamen 
arc a confiderable time in getting their Apparatus 
ready, and hoifting them up, to .make nfc of. zdlj^ 
They can only be ufed in mild W earlier, ^dly , Near 
the Equator, where frefh Air is iiiolh wanted, there 
fometimes happen fucii ftark Calms, that they are 
ufclefs by not having Air enough to diftend them. 

The Air hereby admitted pafles only into the 
upper and more open Parts of the Ship, fo that the 
Well, &c. receive no Ctiangc therefrom ; and it is 
obfetved, that fometimes, upon ufing them after fomc 
Difcontinuance, they drive offenfive Air into the 
Cabin, and more airy Parts of the Ship ; like as the 
pouring fome frelh into {linking Water makes 
more Water ftink, though in a Icfs Degree. 5//^//, 
They are improper to be ufed in the Night-tirnc, 
when the People are ilecping between Decks. 
And, Laftfy, admitting they had none of the for- 
mer Inconvcniencies, their Ufe muft be deftrudlive 
in Hofpital fhips ; where, though frefh Air imper- 
ceptibly received is abfolutcJy ncccflary to pre- 
ferve the Crew as free as pofiible from the infcdlious 
Breath and Exhalations of the difeafed and wounded 
Seamen, yet Biafts of Wind, pouring impeiiioufly into 
the very Places where the Sick lie, muft be attended 
with fuch Confequences as are too obvious to mention. 

To remedy thefc Inconveniencies, to prevent Air 
proving foul even in the Wells and Holds of Ships, 
and to caufe imperceptibly a large Circulation of frefh 
Air into every Part of the Ship at all times, Mr. 
Sutton has invented the following Scheme *, which is 


* See thefe Trajifittlmnj N® 4(>a 42, 
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ufeful not only i-ri thefe Caf.s, but, by altering (bmc 
Parts, .'as piyrticalar ’ Places require, may be appacd to 
Hou&s, clofe Parts lofPiifons, Wells at.Land, Pr!‘Vus, 
Hofpitals, 

Nothing rarefies Air To confidcrably as Heat, and 
.whenever it caufes a Dimmutioii of the Denfity of 
the Air, that Fart next m Contact will rafn in, and 
be fiiccecdcd by a- conftant Supply, till the Air be- 
comes of an equal Degree of Elafttcity. Therefore, 
if a Tube be laid in the "Well, Hold, or auy other 
Part of the Ship, and the upper Part of this Tube 
be fufficiently heated to rarefy the impending Column 
of Air, tiae will be maintained by the 

putrid Air -from ihe&)ttom, which being drawn out 
this way, a (.Supply of frefh Air from the other Parts 
of the Ship will luccced in its Place 5 which Opera- 
'lion, being continued, will intirely change the Air in 
.all the Parts of the Ship. This Etinciple, ex^aiy 
conformable to the Doftiine of Pneumatics, is the 
Palis of Mr. Machine, which being put in 

Execution on board the Hu/jt at Deptfprd, before 
the Lords of the Admiralty, Commiflioners of the 
Navy, our very learned and ingenious Prefident 
M. FolkeSt^(c\-, Dr. Mead, &c. performed to their Satif- 
fadion, in bringing Air from the Bread-room, Hor- 
lop and "Well of the Ship at the fame time, in fuch 
Quantity, that large lighted Candies being put to the 
End of Tubes, the Flame was immediately fucked 
-out as faft as applied, though the End of one of the 
Tubes was above Twenty Yards diftant from the Fire. 
The Method is as follows : 

To boil the Provifions of the Ship’s Company, they 
tnuft have a Copper which is bigger or left, in pre- 

I z portion 



[ <58 ] 

portion to the Size of the Ship, and Number of the 
Crew : This Copper is fixed in Ships in the Manner 
as on Land, having under it T wo Holes divided by an 
iron Grate. The foft Hole, having an iron Door, is for 
the Fire 5 the Aihes from the Grate drop through into 
the Bottom of the other ; the Smoke paffes through 
a Chimney, and is difeharged as ufual. After the Fire 
is lighted, it is fupported by the Air from the Parts 
next the Afh-pit 5 but having, contrary to the ufual 
Cuftom, adapted an iron Door, like the former, 
made very tight, to prevent the Ingrefs of Air, the 
Fire would foon be extinguifhed, if, not fupplied by 
fome other Aperture j in order to which, one or 
more Holes are made through the Brick- work in the 
Side of the Afh-pit j and Tubes of Lead or Copper, 
fitted clofely in the Holes, and made faft, are laid 
■from thence into the Well, and other Parts of the 
Ship; by which means the Air next, the Bottom of 
the Tubes rufhes through them, and the foul and 
ftinking Air fucceeding is trarifmitted through the 
Fire, and paffes off, without, offending, by means of 
the'Chimney; and a Supply of frefh Air from the 
other Parts of ,tbe Ship continually fills the Place of 
the former, ,the Fire requiring .a conftant Support, 
which Support will be wanting, not only during the 
Continuance of the Fire, but while any Warmth 
remains in the Fire-place, Copper, or Brick-work, as 
was obferved on board the Hu/k at Deptford, where 
the Draught of Air through the Tube lafted above 
Twelve Hours after the Fire was taken away. This 
being confidered, as the drefiing the Provifions for ’a 
Number of People will take up fome Hours every 
Day, the Warmth of the Brick- work and Flues will 

con- 
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continue a Draught of Air from one Day to the next 
Mr. Sutton propofes thus to circulate the Air by the 
fame and no greater Expence of Fire than is cuftom- 
arily ufed for the Neceffities of the Ship. The Ope- 
ration of the Machine will be equally ufcful in large 
as fmali Ships j for the greater the Number of People 
they have on board, the larger Quantity, and longer 
Continuance, of the Fire will be neceffary to drefs 
the Provifion and therefore there will be required a 
greater Quantity of Air to fupport that Fire. The 
Size and Number of the Tubes need not be fpecified, 
becaufe as the Confumption of Air is in proportion 
to the Quantity of Fire, the wider the Tube, and 
greater the Number, the lefs the Velocity of the Air, 
and we verfa. 

I fever al times obferved in this Machine, when for 
the fake of Obfervation, after the Fire was well 
lighted, and the lowed: iron Door left open, that the 
Flame did not afcend lb high, or burn fo fierce j but 
immediately upon fhutting thereof, when the Draught 
of Air was only through the Tubes, the Flame foon 
recovered its former Vigour. 

There is, likewife, efpecially in large Ships, not 
only a Copper, but alfo a Fire-grate like thofe ufed 
in Kitchens ; That the Heat and Smoke of this alfo 
may not be ufelefs, an iron Tube may be fixed behind 
the Grate, and inferted quite through the Brick- work, 
and through the Deck, fo that one End thereof will 
ftand about a Foot, or little more, in the Chimney 
above the Brick- work, and the other will enter into 
the Hold, or any other Part of the Ship ; fo that the 
upper End being heated, the Draught of Air will be 
„ fupplied from below, as in the other Cafe. This 
' like- 



C 70 ] 

likewlfe was tried on board the Hulk, with an iron 
Tube about Two Inches and an half in Diameter, and 
the lighted Candles held at the Bottom of this Tube 
were extinguifhed as faft as by any of the other. 

It maybe ob;cftcd, that a Numb-i* of Tubes take 
up too much Room, cfpcc’ally in Mcichanis Ships, 
and arc fubjed to be broken or injmed by loading or 
unloading : To remedy which, it is advifeable, that 
only one Tube of a convenient Size be made tad 
unto the Side ot the Afh-pit, and, as foon as it comes 
through the main Deck, to comprefs it (a circular or 
any other Form being equally ufeful) not toO clofc ; 
and it may be divided into as many Ramifications as 
may be thought neceflary, (cfpecially as the Bread- 
room, Score-room, cannot be kept too fwcet, 
a Branch for each of thefc) and thefe Branches be 
carried between the Beams which fupport the Deck, 
till they come to the Side of the Ship, and there 
let down likewife between the Beams into the Places 
intended j by which Contrivance their Operation, 
will not in the lead be obftruded, and the Tubes be 
fecured from any Accident. 

The Simplicity of this Machine, it being fo little 
cumberfome, its Operation without any Labour to 
the Seamen, the fmall Expence to put it in Execu- 
tion, and maintain if, belides the before-mentioned 
Confiderations, are other Arguments for its general 
Ufe. 
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V* of a Letter from Monjleur Claud. 
Jofeph GeofFroy, F. R. S. to David Hartley, 
M,. A. F. R. S. containing hh Method of 
making Soap-lees and Hard Soap, for 
dlclnal Ufes* 

SIR, Taris, July 2^. 17^1. N. S> 
RM(/Apriii. ’^1 O make the Lye, I take, for 
^ Inftance, of the beft calcined 
Lime, that has been the leaft expofed to the Air, y ib ; 
of good Salt of Kali or Glafs-wort of Alic&nt, pul- 
verized, and pafTcd through a fine Sieve, 10 }fe. I di- 
vide the Lime and the Salt of Glafs-wort (called in 
England Barillia) into two equal Parts 5 then I put 
the Lime, broken into Pieces not bigger than an 
Egg, into new ftone Pans, and cover it with as much 
Salt of Glais-wort as is defigned for each Pan. I pout 
afterwards on thefe feveral Mixtures hot Water by 
little and little, to give Time to the Lime to open 
itfelf, till it turns into a fort of Meal, which will 
happen after 1 have poured Three half Pints * into 
each Pan. I then add to it the reft of the Water that 
is required, ftirring this Mixture with a Stick of white 
Wood 5 when there are Eighteen or Nineteen Quarts 
of Water in each Pan, there is enough for diffolving 
the Salts. In this State the Pans are left for Twelve 
or Eiftcen Hours j after which this Lye is filtrated 

* The Parts Pint is near a Quart Enghjh. 

through 



through brown Paper, fupportcd by a coarfe Cloth, 
fixed to the Four Corners of the filtring Frame. 
When the whole Mafs of the Lyc and of the^ Lime 
is well drained, I put it into an iron Pot that is very 
clean, with Ten Qazns of Water, to the Qiiantity 
taken out of each Pan, and let it boil an Hour; then 
I filtrate it a fecond time. Afterwards it is put into 
another iron Pot that is very clean, and as it evapo- 
rates by Degrees, it is filled up again with the firft Lyc 
prepared, without boiling, I let it continue to 
evaporate till the Twenty-eight Quarts of Water, 
that have been ufed for making the Lye of the Mix- 
ture that was at firft put into each of the Pans, be 
reduced to Two Quarts and half a Pint, or fo long till 
a fmall falinous Film forms itfelf on the Top of 
the Lye. This Liquor turns almoft black, becaufe 
it corrodes the Iron ; but this is no Inconvenience, as 
will appear hereafter. In this State of Concentration, 
if one lets a Drop of it, whilft it is hot, fall on a Piece 
of Glafs, it will be very quickly covered with a fine 
and greafy Film, which makes it look as if it was 
congealed. At the Bottom of this Lye is found a 
Salt in Flakes, which, being melted in a Crucible, 
produces z Lapis infernalis of a ftrong cauftic Power. 
One may know alfo, that the Lye has acquired the 
neceflary Degree of Concentration, when, becoming 
more aftive, one fees, that the Edge of the Pot that 
has been wetted by it, turns red, whilft the lower 
Part of the Side all around, down to the Surface of 
the Liquor, takes a greenilh Colour. Then the Pot 
muft be taken from the Fire, and the Liquor left to 
cool fo far as to be put into Glais Bottles without 
cracking them: The Bottles ought to be carefully 

corked, 
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corked, not only to prevent the Salts contrading a 
Dacnpnefs from the Air, which would leffen the 
Degree of forced Concentration, which has been ac-’ 
quired by the Evaporation, but alfo to preferve what 
is fulphureous, which would exhale, if the Liquor 
remained longcxpofed to the Air ; Eor I fufpeft, that 
that fort of He par -y formed by the Union of the 
cauftic Salt with the Sulphur of the Athes of the 
Glafs-wort, ought not to be negiefted. Now, the 
better to dired thofe who have a mind to work after 
thefe Proceffes, and to furnifh them with the Degrees 
of Concentration this Lye is to have, in order to make 
with Oil a folid Soap out of it as fpeedily as poflible, 
1 take a glafs Phial with a narrow Neck, and fill it 
with clear Water up to a Mark made on the Neck. 
That which I now make ufe of, being filled up with 
Water to that Mark, contains juft Three Ounces : I 
afterwards empty it carefully, and, inftead of clear 
Water, I fill it with that concentrated Lye as far as 
the forefaid Mark, and then I weigh it. If the 
Weight be increafed Eight and an half or Nine Drams,- 
that is, near Three Drams in each Ounce, this (hews 
that the Lye is neither too much nor too little con- 
centrated. An hydroftatical Balance, a Water-poife, 
and other Inftruments, might alfo give this Degree j 
but in the Country they are not at hand, and I judged 
it beft to point out only what is moft eafy. Soap- 
boilers ufe for this End a frefh Egg , if one half of it 
finks into the Lye, they judge the latter to be of the 
firft Strength, that is to fay, that this is the Lye which 
they ought to employ laft of all in their Manufadure; 
if the Egg finks in to Two-thirds, the Lye is called 
the Seconds and, laftly, if the Lye covers the whole 

Surface 
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Sut-face of the Egg, it will be called the Eirft, and 
will be that with which they begin their Operation 
or Boiling. But this way of trying has not all the 
Exadnefs which can be defired, becaufc all Hens Eggs 
have not the fame fpccific Gravity. BefideSj as I make 
my Soap without Fire, I muft take the Lyc that is 
mod concentrated. 

Left the Iron, which is corroded by the Lyc, mould 
enter into the Compofition of the Soap, one need 
only to evaporate the Lyes in earthen Pans put over 
a Balneum Maria ; but as this Evaporation is flower, 
it will confume much more Coals. One may even 
fee in thofePans by different Marks, that the Liquor 
approaches the defired Degree of Concentration, 
partly by a Piece of Wood marked with Notches, 
partly becaufe if there is the leaft ferruginous Speck 
in the Earth of thofePans, the Liquor will penetrate 
that ferruginous Place, and make a Spot there. By 
ufing earthen Pans you will get a very limpid Liquor, 
and which will only have a very pale Straw-colour, 
even after its perfed Concentration. 

The Lye prepared in Iron, being kept for fome 
time, clears up, and leaves a black Sediment, which 
is that Part of the Iron which it has feparated by cor- 
roding the Sides of the Pot. And yet this ferrugi- 
nous Lye, together with the Oil, will form a white 
Soap, if one has let that black Sediment precipitate. 
This Sediment is true Iron ; I have made myfelf furc 
of it, by calcining it in a Crucible, after having moift- 
ened it with Oil. 

One Ounce of concentrated Lyc to the Degree 
above-mentioned contains Three Drachms Eighteen 
Grains of Salts when I diflblve this Salt again in 

diftilled 
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diftilled Rain-water, and filtrate it, I find in it Three 
Grains -of coarfe Earth, which cannot penetrate the 
Pores of the Fil'tre. 

If I ufe it to make Soap of it, 1 take one Part to 
two Parts of the beft Oil : 1 mix them gently in a 
China ‘Bowl, ftirring them with zSpathulaoi white 
Wood, till both Liquors are come to a Confiftence 
of Butter that is churning: This Thickening is much 
fooner done in Winter than in Summer. I keep 
the Vefiel in a dry Place, that the Moifture of the 
Air may not diminifli the Strength of the Lye. The 
Mixture from Day to Day grows to a Body, and when 
it is in the Sun in Summer, and upon the Mantle 
of the Chimney in Winter, the Phlegm evaporating 
fooner, it becomes perfeft Soap in Four or Five Days, 
provided the Lye be fufficiently concentrated. It 
will be well however, that during the time the two 
Liquors are binding together, the Mixture be ftirred 
with the Spathula, that the Water may not be kept in, 
but evaporate the fooner. ' When the Soap is made, 
it eafily comes out of the Veflel, but it has not yet loft 
all that Moiftute it fhould lofe j fo that though one 
may ufe it in that State, yet it is better to keep it 
Twelve or Fifteen Days longer ; at the End of which 
Time if I decompound -it, I always find the whole 
Oil I have employed j that is to fay, out of Eighteen 
Drachms of this perfedl Soap, I get one Ounce and an 
half of Oil, and Two Drachms Twenty-three or 
Twenty-four Grains of Salt of Glafs-wort. So after 
this Method a Patient may eafily make his own Soap, 
and be fure of the Ingredients i perhaps even in the 
great Manufaduries, one Day or other, they may pre- 
fer this to that which is now in Ufe. 

K 2 
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As to what relates to the Oil of Lime of which 
I have fpoken in my Experiments, it is the Caput 
Mortmm of the Sal Ammoniac, after Diaillation of 
the volatile Spirit by the means of Quick-lime ; it is 
expofed in a flat Veflel to the Moiaure of the Cellar, 
whence a TDclicfuium is formed, which we call Oil 
of Lime. It is^Lime diflblved by the means of the 
Acid of the Sea-falt, which is contained in the Sal Am- 
mmiaci other Chymifts call it the fixed Liquor of 
Sal Ammoniac- Your Soap-boilers are obliged to 
add Sea-falt to their Soap, which I believe, for my 
part, comes from their making ufe of Pot-aCh in their 
Lyes, which they would have no occafion to have 
recourfe to, if they employed true Salt of Glafs-wort, 
feein«^ my ftrong Lye of Salt of Glafs-wort makes 
Soap^immediately ; befides, the Salt of Glafs-wort 
contains Sea-falt, which I have demonflrated by 
making Salt of Glauber with pure Salt of Glafs-wort 
and Oil of Vitriol : If inftead of Salt of Glafs-wort 
one makes ufe of Pot-afh with Oil of Vitriol, it will 
not make Salt of Glauber, but inftead of it produce 
Tartar vitriolate. 

In deferibing this fort of Soap, I had no other 
View, than not to deviate from the way of 
making Aticant Soap, and to know well the Propor- 
tions, in order to apply them to the making of the 
Soap I propofe, and to fix them with regard to the 
Lime and the Salt of Glafs-wort, which for many and 
various Reafons is preferable to other fixed Salts, as 
being that which forms the beft, the moft deterfive, 


* Huile de Chaux. 
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aft<l the mildefl: Soap, as it has been found by Expe^ 
rience in all our Manufafturies. 

The Obfervations which I have lately laid before 
the Academy, prove that the Oil, which has paffed 
through the Lyes of Lime and of Salts, is, perhaps, 
cafier to digeft than any other. 1 there demonftrate, 
that the Oil feparated from the Soap by the means 
of Acids, as I have pointed out, is found to have 
acquired a Property which ijt had .not before > for it 
diffolves in Spirit of Wine, and perfectly unites with 
it 5 which it could not do whilft it was crude, that is 
to fay, before it had formed Soap, or had been boiled 
with metallic Limes. 


VI* A Lettev fwrhten to the moji Reverefid 
Father 2). Cla. Fremond Calmad, puhlich 
Frofeffor in tjae Unimerfiy of Pifa, giving an 
Account of the Farthfuake& felt in Leghorn, 
from the \ 6th to the ^7th (^January 1742 . 
With fome Ohjervations made hy the moJl 
Reverend Sig. Pafqttal. R. Pedini, Frin^ 
cipal ef the Clergy of the mjl eminent CoU 
lege of the [aid City* Communicated to the 
RotalSogietx ^James Jurm,M 2 >. 
F. R. S* 

md April 8. YN Obedience to your Commands, I 
174a. ^ tranfmit you an Account of the-Earth*- 

. quakes felt in from-the j 6th to- the 27th of 

Januicry. 
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January'. I fuppofe you have obferved at T/fa, the 
unfettlcd Weather, as we have here; continual Rains, 
fometimes mote, and fomctimeslefs ; continual Winds, 
chiefly from the South and Weft, fo that fcarcc any in 
this City remember to have feen the like. W e cannot 
be faid to want Wind here, fince fCarcely a Day paffes 
without it, from fome Point or other. But to obferve 
in the Country one Wind in the Morning, another at 
Noon, and then a* third at Night, is what furprifes 
us. . In fome Days, efpeciaily after the Winter Sol- 
ftice, there have teen felt extraordinary warm South- 
ern Breezes, from whence People drew an ill Omen 
of the Health, or other Misfortunes, which every 
one figured according to his own particular Fancy : 
However, no one thought of the prefent Calamities, 
thQ Reafons of which are unfeen by mortal Eyes ; 
for where fhall we find thofe Telefcopes through 
■which our Sight may reach the fubterraneous Re- 
ceptacles of that Matter, which, whether burned or 
fomented, makes the whole Earth ftart, and terrify 
Man ? 1 look upon the Forelight of thele Accidents, 
as an Undertaking impoffible to accomplifti, and the 
prophetic Fixing them to a certain Time, much more 
fo : But obferve to what a pitch Ignorance or Fear 
carries Ibme People,- after the firft Shock of the 
Earthquake, every body was in great Cpnllernation 
within this City, not fo much for what ‘they imme- 
diately felt, as through Fear of another infinitely 
more violent, which a certain Milanefe Aftrologcr 
predidled to happen (as they faid) the 28th of Ja- 
nuary. By Misfortune he was within a Day ’of it, the 
great Earthquake being the 27th 3 by this means the 
Faith and Credit given to the Aftrologcr increafed 

fo 



[79 3 

fo much, that I do not know whether he has not 
more Reverence and Honour (hewn him than the 
Prophets, and holy Gofpel. There is no need to 
prove, that this Science does not belong to Aftro- 
logersj for EfFcd ftiews it, fince the Earthquake came 
a Day before his Prognoftication. He has moreover 
predicted another Earthquake to happen the dth of 
March next, upon which Numbers who are in the 
Country, and fome at ‘Pifa, will not return to Le- 
ghorn till that Day is paft. 

The 1 6th of January was a very temperate Day, 
with a gentle Breeze between South and Weft : A 
little after Twenty-four Hours (about Six at Night, 
according to our Englijh \y&y of reckoning) 1 ob- 
ferved a certain dark Cloud, which palled with a 
bad Smell 5 of this I took but little Notice, having 
often fmelt the like j and what might occafion a 
a greater Inobfervance, was, a great Cold, which pre- 
vented my diftinguiihing between Smells, whether 
good or bad : However, I faw this Cloud, blacker 
and thicker than the reft, fettle within a Foot and an 
half on the Tops of the Houfes, like the Smoke that 
the Peafants make in an Evening, when they burn 
their Garden Rubbifh, or fuch-like. On account of 
the Cold I had, and this black Cloud, 1 went into a. 
Friend’s Houfe : Finding him with Company, after a. 
little common Difcourfe, h? returned,’ it being Tuef- 
day, and I remained with a few more, At Two< 
Hours in the Night, (Eight o’ Clock English) we 
thought the Pavement gave way, and the Chamber 
(hook : Some of us thought k proceeded from walk- 
ing in another Chamber, others thought it was a 
Shock of an Earthquake,- upon which I liftencd 
' at- 
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attentively, to-Iiear if there:, might be any confequcnt 
Motion dr Noifc in the Houfe, that I could attribute 
it too i but on the contrary every thing was quite ftill : 
Upon this I went to the Window, and found a fniall 
Air from the South ; the dark Cloud was no longer 
to be feen, but. a thin flight Obfeurity in the Air. 
Scarce a Quarter ef an Hour pafled, but the Cham- 
ber received a more violent Motion than the former, 
though not to frighten us very much. I obferved 
a Motion in the Candles on the Table from Weft to 
Eaft. We then heard alTthe Bells in the Cityj on 
this my Friends and 1 Went out of the Houfe, and 
ftaid abroad till Four Hours. I fmelt the Stink no 
longer, but obferved the Clouds increafing and thick- 
ening on every Hand, but always with a white Hue, 
like the Circle which is often feen round the Moon, 
but of a prodigious Extent. Every body’s Eyes were 
bufied at this, looking on it as the Forerunner of 
fomething extraordinary, thougb nobody knew what 
would be the Event. Many asked my Opinion of this 
Novelty : I told them, I had obferved the fame thing 
very often, and that the Confequence was fome- 
times Rain, or Wind, and very often nothing at all: 
In Ihort, I perfuaded them it was nothing out of the 
common way, and did not portend any future Evil, 
as they thought. But returning home a few Minutes 
after Four in the Night, I was got about half way up 
the Steps, when another violent Shock began, far 
fuperior to the two former, which lafted about the 
time one might fay an Maria the Motion was 
fudden, and the fliaking ojf che-Houfe was from Eaft 
to Weft: The Houfe wherein I Ih'e being South, 
and Iftanding fronting it, ftaggered twice- to the Right ^ 
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Hand, and in great Danger of failing down all the 
Staifj:- 

Ac Ten Hours and a half, were heard by many two 
other Shocks, (with a fmali IntermilTion of Time) 
much like the two ficft ; however, I was not fenfible 
of thefe. One waked me at Eleven and Three 
quarters, and another about an Hour after : Thefe 
were perceived by every body, but were of no Con- 
fequence; and I being between Sleep and Wake, 
could not tell which way the Houfe moved. In the 
Morning the 17th of yanuary, after the laft Shock, 
there fell a little fmall Rain, like Hail, which turned 
to Snow about 14 or 15 Hours, which fell in fuch 
Abundance for an Hour, that the Streets and Tops of 
the Houfes were quite covered } and a little more 
after Mid-day, which continued all the Remainder of 
the Day. On the 1 8th there were no fenfible Shocks 
of the Earthquake, but there were now-and-then 
vifible Undulations of the Ground, though of no 
Confequence. The 19th in the Morning, at Sun- 
rife, there were between the Eaft and South certain 
Clouds very thick, which difperfed as they came 
nearer to the Solar Disk 5 but there always remained 
a particular uncommon whitifh Thicknefs in the Air, 
till Sixteen Hours, when it was intirely diffipated; 
a fmall Gale rofe from the Soifth, which foon fell 
again, and changed to the Weft 5 the Sun was fo 
fcorching, that it racked the Head to ftay in it. At 
Eighteen Hours and a half, I heard a rumbling Noife, 
which feized me with Horror, and expedted an Earth- 
quake was at hand, neither was I deceived, the Houfe 
began to lliake, and continued the Motion Eight to 
Ten Seconds : It came like a Blow, and the Houfe 
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waved from Weft to Eaft. At Nineteen Hours ex- 
adly, followed another Shock, which lafted about 
Three Seconds j but I did not obferve any Motion 
of the Building, being fo furrounded by Numbers of 
People, that I could not ftir, nor raife myfclf from 
kneeling, being then at Church. All the Remainder 
of the Day, quite till Twenty-three Hours, the Earth 
was in continual Motion 5 and exaftly at Twenty- 
three Hours followed another Shock, like that at 
Eighteen Hours and a half. I felt nothing at all of 
this, by the Increafe of the People, who poured in 
upon us. However, at T wo Hours, Three and a half, 
and Three Hours Eifty Minutes, I perceived Three 
fmall Shocks } and from that Time to the 20th of 
January at Twenty-three Hours and a half, I felt no- 
thing : At this Hour there was a fmall fhuddering, 
which was not univerfally obferved. At Five Hours 
Twenty-five Minutes in the Night, followed a Shock 
like that of Eighteen Hours and a half of the 1 9th 
Day, with this Difference only, that theHoufe waved 
from South- eaft, and continued between Ten and 
Twelve Seconds; there followed a ftrong Undula- 
tion of the Ground (fomethiag interrupted) until 
Twenty Hours of the 21ft of January ^ at Twenty- 
three Hours of the faid Day, being in the great Piazza 
of the City, I found a fmall Motion of the Ground, 
which was obferved by a few more, that I happened 
to be in Company with. 

Some Fiftiermen told me, that at the fame Hour 
on the 19th Day of January y that we had the terrible 
Shock at Leghorn, they being at Sea between Me- 
loria and Gergona, faw a fmall Part of the Sea rage 
violently, and raife itfelf to a great Height in a white 
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Foam, with a dreadful Roaring, and frighted them fo 
far as to imagine themfelves loft, though it did not 
direftly beat upon them, but felt it on one Side only j 
which made them imagine fome violent Mifchance at 
Shore j and keeping their Eyes always on that trou- 
bled Part of the Sea, perceived it made towards 
Leghorn, and broke on the old Fortrefs, which for 
a little while was hid from them. The Captain of 
a Ship, who came to this Port, fays, that he faw, to 
his great Surprize, a few Miles diftant from Capo 
Corfo, feveral Streams running with great Impetu- 
ofity different ways, and fo very rough, that although 
he had a very fair Wind, he expefted every Moment 
to be loft. This muft have happened juft before the 
Earthquake of the 19th of January above-men-, 
tioned. 

From the 20th to Twenty-three Hours of the 25th 
of January, the Ground was in a continual Agita- 
tion : I fufpeded it might be my foolifh Apprehen- 
fions ; I asked every onel faw, but every body agreed 
there was fome little Matter. To affure myfelf of 
the Truth, I put Water in a Bafon, and put it on a 
Plain, obferving it every time I thought I felt any 
thing, and faw it move : 1 continued this Obferva- 
tion till the 26th of January, and at Twenty- three 
Hours on the 25 th Day, there was 'a much greater 
Motion than that of the 20th Dayj and from that 
Hour until Eighteen Hours Three-quarters on the 
27th Day, there was not the leaft Motion perceptible : 
Upon this I hoped the Evil was paft, and comforted 
myfelf with thinking that Matter fpent to which the 
Philo fophers attribute this horrid ‘Lhanomenon •, but 
found myfelf miftaken, for when I leaft expedted it, 
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and my Mind quite otherwife engaged, I was fur- 
pnfcd the faid Hour with a moft dreadful Noife, 
which was followed by a treble Shock of the Earth- 
quake in the moft frightful Manner, and beyond mea- 
fure violent i it began by a fuccuftlve Motion, and 
followed by a fort of Blow with the horrible Vio- 
lence ; and at laft came another fuccuflive Motion, 
more horrible than the former: There was heard 
from under-ground a hollow terrible Rumbling, as if 
the whole Earth had broken to Pieces : It had a Mo- 
tion like turning, and continued moving? theHoufes 
waved Thirty or Thirty-two Seconds, from Eaft to 
Weft. I looked upon myfclf quite loft, and expeded 
nothing lefs than the immediate Ruin of the Houfc, 
efpecially when I beheld part of the Door-cafe falling, 
and the Partition-walls cracked s the Mortar fell all 
about like Rain, the Eurniture and Cloaths hung to 
the Walls fell all down 5 in this I was confined, 
without being able to feek Safety out of the Houfe, 
but flood fixed, and nailed up, (as it were) by the 
furrounding Crowd of frightened Wretches that 
flocked in upon me : At laft, however, I got out, 
and could hardly belieVe my Eyes, when I found the 
Houfes all ftaiiding, having figured things much worfc 
than I found them ; yet every thing has fuffered 
very much, there not being a finglc Edifice but what 
is damaged j although a great part of the Hurt within 
the Houfes proceeds chiefly from the Roguery of the 
Builders, who either when firft built, or in repairing, 
ufed bad Materials 5 thofe which are well built have 
fuffered fcarce any thing : Some muft inevitably be 
rebuilt, chiefly thofe which remain leaning to one Side ; 
which proceeds chiefly from the Load occafioned by 
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their being raifed To high. What has moft furprifed 
me is, the Number of Cracks in the Walls of this 
Collegiate Church, which were built without fparing 
any Coft, to make them a complete Piece ofWorlS 
manfhip, and are of an extraordinary Thicknefs, as 
one may obferve in feme of the Openings in the 
Building and Vaulting, which was efteemed fuperior 
to any in this Town: From hence you may con- 
ceive a juft Idea of the extreme Violence of the roar- 
ing Earthquake, As for rayfelf, I looTc upon it as a 
particular Providence, that the whole City did not go 
to Wreck 5 and had not the Houfes been in general very 
good, they muft have come to the Ground. The 
Ruins confift in, wz. the Roof of the Church of St. 
John Baptijl, the Convent of Augufiine Friers, the 
Roof of a Palace called Rofaano, belonging to the 
Family of Borgheft of Sienna. Eefides thefe there are 
Tew others of Confequence, and but Three People 
killed. There is an im’menfe Quantity of Iron Chains 
ufed, to keep the Walls of the Houfes together. 

Upon adcOunt of the Inconveniences attending 
this Earthquake, an infinite Number of People went 
out of the Town ; the Houfes and Shops were aban- 
doned inftailtly, to feek Refuge in the great Piazza : 
So great was th6 Cohftcrnation, that no- one knew 
what he was about. It was an Objiedt of the greateft 
Companion, to fee the Aftpnifhment and general 
ConfufiOn that prevailed; every body looked pale as 
Death, without knowing what he did or faid. There 
was another fmall Shock at Nineteen a Second, at 
Nineteen One- quarter, and a Third at Twenty Hours : 
After this laft, I ftard till Twenty-one Hours of the 
•30th of January'; and then went away to breathe a 

Irttlc 



[8d] 

little of fiufe and more quiet Air that you enjoy* 
and obferved no further confiderable Motion of the 
Earth ; there remained, however, a continual Undu- 
lation, fonietimes more, fometimes lefs ; but mull 
own, that from Twenty-two Hours of the 27th of 
January to Thirteen Hours Onc-half of the next 
bay, I could not perceive any thing, becaufe I retired, 
and went to lie on board a Ship. 

We may obferve here, that fome Earthquakes hap- 
pen in cloudy, fome in ferene, fome in ftill, and 
others in quite florray Weather. The 16th of 
fiuary at Night, was Snow and Clouds, as above- 
noted, with a very fmall South Wind from Midnight 
to Break of Day ; the Fogginefs turned into Clouds, 
which afterwards became Sleet and Snow. On the 
19th in the Morning, was a bright Sun, but a gentle 
Breeze j about Twenty-three Hours it was cloudy, 
which at laft covered all the Sky, continuing cloudy 
all that Day and the next Night, when at Five Hours 
Twenty-five Minutes followed the above-mentioned 
Earthquake; and in the Morning about Thirteen 
Hours, there fell a fmall Sleet and a Wefterly Wind. 
Before the Earthquake on the 19th, the Waters 
fwelled, and then fell again; foon after they fwelled 
half a Yard higher than they ever were ufed to do. 

I was told by many, that the fame Night and the 
following, there was a ftrong Smell of Sulphur in 
the Streets j but my Cold prevented its being perceived 
by me. This Smell was likewife found in the Water 
of fome Wells. The Sea was feen in fundry Situa- 
tions, now high, and then prefently very low aigain ; 
fometimes ftrongly agitated, and at others on a fudden 
calm. On Sunday the 20th of January ^ a fmall , 
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Sleet fell all Dayi and the Air was changeable till the 
27th in the Morning, being by turns, ferene, cloudy, 
foggy, windy, and damp, with South and Wefterly 
Winds. The 27th in the Morning, was a pleafant 
fine Sky, and a bright Sun, but exceflive hot : About 
Sixteen or Seveenten Hours, a brisk Wefterly Wind 
arofe, and with this full Wind we fuftained, at Eighteen 
Hours and a half,, the violent Shock of the Earth- 
quake 5 the Waters were obferved to rife as high or 
fomething higher than the 19th. At Night, between 
Twenty- four Hours and One Hour in the Night, 
it became cloudy in the Weft, with a ftrong Wind} 
from Midnight to Day-break, fell a fmall Sleet, which 
continued (with fome Interruption now-and-then) 
till the 28th Day j between whiles the Sun fhone. 
The 28 th at Night, and the 29th Day, it rained vio- 
lently, accompanied by ftrong bloftering Winds from 
■the Weft. The 29 th it was all Day cloudy, with the 
fame violent Wind and Rain. The 30th the Sun 
began to appear, but the Clouds were not all di- 
fperfed. At Twenty-one Hours this Day I left Le- 
ghorn, and have not been able to make any further 
Obfervations. 

It is faid here, that the Sea roared with fuch Vio- 
lence and Smartnefs, that its Noife was like the firing 
of large Cannon. I have not feen any body who was 
then at Sea, but a Friend of mine informed me, that 
a Fifherman (a Frenchman by Nation) being then in 
his Boat, found it of a fudden raifed up a prodigious 
Height, and then it fell down fo low, that he thought 
it had touched the Bottom of the Sea, and concluded 
himfelf loft : During this uncommon Motion he 
^iffirms to have heard one of thefe Noifes refembling 
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the fifing a Cannon, aitd afterwards felc no StorniJ 
T aive it neither for true or falfc, but as a Rclatpu 
of ochcis. It is aCfurcd me by many, that on the 
Math Hour o/ the iothDay> there vvas a fmall Shock 
of an Eattlaquake. Thefe are all the Obfcrvations I 
have. beet), abie to make myfclffj a/td gather from other 
creditable Perfqns, having avoided the addmonal 
Stories that are commonly raifed on fuch Oeqafions. 

What has much attiibuted to the Prefervatton ot 
this City, is the fatherly Care and^ Solicitude of out 
Royal Sovereign, wjio, by tfie M^an^ of his Royal 
ConneiL of Regency, n<«hej: has or will ever fail 
US of his R,Qy^l Miiuificcncc to tni$ 

aEidted City j having ordered, that fuch Wood, Iron, 
&c. Ihould be furnifltgd as may be neceflary for Re- 
pairs, With certalafixecfPricesi having further ordered 
one half of the Duty to be taken, off of Flefh. He has 
alfo> at his own Expence, fent a moft able Engineer,, 
and two Mafter-builders, to eftimate and fupervife 
the faid Repairs ; Neither has his Bounty failed to the 
more Indigent, who not having wherewithal to repair 
fhe Damages they have fuffered by this Earthquake, he 
has ordered Money to be diftributed for repairing 
them, that be may again fee this his dear City vetted 
in its former Beauty. The Affiftance and Watch- 
fulnefs of the Civil and Military Power was likcwifc 


very great, even during the time of the Earthquake i 
for by thgir means there were no Diforders pra(ffifed, 
not even in,the midft of the Hqrry and Confufion, as 
it vqry commonly happens upon fuch Occafions. 

You may always command me, and I am intircly 
at yonr Service, bnf hppe never to obey you in fuch 
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a difagfefiablc Relation as the prefent Wifh me well, 
as I do you. Adieth 

Leghorn^ Fek i3* 1742* 

^OSTSCRIFT. 

I cannot omit to acquaint you with fome Obferva- 
tions communicated to me after the writing of this 
Letter, by Sig. Ferdtnando Tidi, a Gentleman of in- 
conteftable Credit, who being at his Seat in the 
Country, called Topogfidy pretty high up a Hill, be- 
tween the Mountain Montenero and the Valley Be- 
nedetto, on the 20th of ‘January, about Two Hours 
and an half in the Night, he obferved a large Circuit 
©f Air in the Weft, (quite from the Ifland of Cor fie a 
to Capo Mele) thickened with Clouds, but open, and 
all the Remainder of the Sky covered with heavy dark 
Clouds j he faw the Air light, and extremely ftiining, 
fo that one might eafily read a Book ; and, accord- 
ing to hisDefeription, muft have been a very bright 
Aurora Borealis, Befides this, he obferved that when 
we- had the Wind from South or Eaft, the Sea was 
in great Agitation, and ran towards Leghorn, but 
fuddenly retired. I will likewife tell you, that Sig. 
Guifeppe Vincenti, Captain of the firft Lazaretto, 
and prefent Canfaloniere ’of the City, a Berfon not' 
oafily to be impofed upon, having one Night, at about 
Three Hours, opened his Window, faw a Cloud in 
the Weft, which was exceeding dark, except in the 
Middle, where a ftrong Light (like the Influence of 
the Sun juft before its Rife) difeovered itfelf, and di- 
fperfed Beams of reddifh fire all over the Circumi 
ference of the Cloud, which was very extenfive. He 
made a friend of his obferve the fame thing, but 
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neither one or the other remember what Night it 
hippened; and being uncertain of the paiticular 
Night, is the Rcafon I omitted it in the Account : 
But fincc It happens, that I am treating of thefe Tha~ 
nomenons, which may have fome Relation to the 
Earthquake, and proceed from the fame firft Caufc, I 
imagine itmuft have been the fame Night, though per- 
haps not. However it may have been, I have related to 
you a true Expofition of all things as they really were 5 
and there is now a way opened for Philofophical 
Obfervations and Inquiiics. As for me, I Ihould be 
of Opinion, that it is a CoUeftion of thofe Vapours 
and Exhalations proceeding from the Fermentation 
or Lighting of thofe Particles of Matter, which occa- 
fioned the Earthquake 5 butfhouldbe obliged to you 
for your Sentiments on it, having a great Regard to 
your Opinion. I remain as above. 


Printed for T. Woodward, at Half-Moon, 
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ciety. M.dcc.xlii. 
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with all poCTible Speed, the Papers being ready for the Pte&. 





Numb. 464. 

PHILOSOPHICAL 

TRANSACTIONS. 

For the Months of May^ Jme, and July, 1742. 


The C O N T E N T S. 

I. ][. Caftillioneus De Montagny, V. C. Thilo- 

jophi£ Trofejfori in Academia Lauzannenfi, Re- 
Gi^ SociE TATIS Londinenfis dignijjlmot 

Evangelii Miniftro, &c. &c. S. P. D. ^ag. 9 1 . 

II. Two Htjiories Internal Cancers, and of what 

appeared upon T^iJfeSiion^ by William Burton, 

JA[. T). 99. 

III. Enarratio Obfervationum circa Rorem deci- 

duLim, fa^anm Medioburgi in Zeelandis, a Leo- 
nardo Stocke, M. ‘E.fttper aperta Tlamtie phmbea 
Turris AJtronomica |oh. Munkii, Archite6ii pu- 
blici, tempore noBnrno, inter 25 d?" 26 julii 1741. 
K.S. cam fignr is 'B\.OQ.coi\xm. Nivalium Jan. 1742. 
ibidem obfervatorum. 112. 

IV. A Letter from Martin Triewald, F. R. S, Cap- 

ta:n of Mechanics, and Military ArchheB to the 
King ^ySweden, to C. Moitimer, M. T). Sec. R. S. 
concerning the Vegetation of Melon- I'ceds Forty- 
two Tears old. 1 1 5 • 

V. Sanuiclis Chriftiani Hollmanni, Leg. Met. cF’ 
fheol. Natural, in Regia Georgia Aiigulla, 'P. P. O. 

ad 



The CONTENTS. 

ad Croniwcllura Mortimerura, M. T>. Regalis So- 
cicr. 6 ecr. Epiftola de ‘T>rfferenriis Altitudimnn Ba- 
romctroi'um. 

VI. A Letter from John Huxham, M. D. to Dr. 

Mortimer, Sec. R. S. concerning Polypi taken out 
of the Hearts offeveral Sailors juji arrived at Ply- 
mouth the Wcft-Indics. 123. 

VII. An ExtraB of a Topographical Account of 

Bridgnorth in the County tf/Salop, communicated to 
the Rovat Society by the Rev. Afir. Stackhoufc, 
Minifter of St . Mary Magdalen in that Town 5 con- 
taining an Account of the Situation, Soil, Air, 
Births and Burials of that Tlace, and of fome Tu- 
muli Sepulchrales near it. 127. 

VIII. Tart of a Letter from the Right Hon^^^ Robert 
James LordVzxxz^ F. R. S. to Martin Polices, 

'Fref. R. S. concerning fome extraordinary Effeds of^ 
Lightning. 136. 

IX. An Account of a lAttcot feen at Peckham, Dec. 
II. 174T. by T. Milner, Af.®. SecNo462-3. 138. 

X. Some ConjeBures concerning Eledricity, and the 

Rife of Vapours, by T. T. Defaguliers, LL. D. 
E.R.S. 140. 

XI. An Accoiint of Margaret Cutting, a young 7 Vo- 
man, now living at Wickham Market in Suffolk, 
who [peaks readily and intelligibly, though fhe has 
loji her Tongue, by Henry Baker, F. R. S. 143. 

XII. A remarkable Conformation, or Lufus Natura;, 

in a Ch'ild-, by C. Warwick, Surgeon, in Truro, 
Cornwall. 152.. 


I. J. 



[ 9*1 

I. J. Caftilliotieus 2)''" 2)^ Montagny V. C. 
’^hihfophta ^rofejfori In Academia Lau- 
zannenfi, REGiiE Societatis Londinenfis 
Memhro dignijjimo^ Evangelu Mmijiro^ 
&c. &c. S. P. D. 


B.e»d at a "T E M O ignorat Newtonianam for- 

R?/aTsolty! I mulam, qua Tolynomium quod- 
on May 6. ^ ^ cutiiquc. Ope binomii aflumpti, 

’7+^- ad quamvis poreftatem extol- 

litur; fed nemo, quod fciam, earn demonftravit. 
Hoc ego facere conatus meditatiunculas meas tibi 
acquiffimo & optimo Judici mitto. Tu, corrige, 
fades, hoc die, hoeque, parnm darts lucent dare coge, 
arguito ambigue dtdtm, mutanda notato. 

.^^^^^^Continct hoc Problema tria prorfus diverfa, qu$ 
cum diverftmode gignantur, & cum optima demom 
ftratio e rei natura, vel genefi ducatur, diverfa quoque 
probatione funt confirmanda: Siquidem index eft 
aut integer, aut fradus, uterque demum vel pof- 
tivus, vel negativiis. ^ 

I. Index lit integer, & poftiwts, tunc binomium 
ad poteftatem cujus index eft nt elevare, nihil aliud 
eft, quam toties binomium datum feribere, quotics 
unitas eft in m, & omnia hxc binomia invicem du- 


CCfC* 

2 . Si index eft fradus, & poftivus, binomium 
elevare ad poteftatem — eft? datum binomium elevare 


ad poteftatem r, &, hac poteftate data, quarrere quan- 
^ titatem, qu® data ad poteftatem n tequat ipfam dati 
' binomii poteftatem r- 

N 3 . Cum 
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3^ Cum vero Index eft negati'Vus, five Is mtegef‘r 
five fraSiuSi ut binomium elevetur, facienda funt^ 
cjuK fupra N°. i- vel 2, & delude per inventam po- 
teftarem unitas eft dividenda. 

Sumo Binomium ut indicet mihi quodvis 

Polynomium. 

Inter tot funt medii Geometrici, in rationc 

p.q quot unitates in m — i. 

Hos terminos inventurus noto, quod />* eft ad 
in ratione compofita ipfius p*”. 1, i.q’”, ut ad 

habet rationem compofitam ex p. 1, & cx 1.^5 fedfi 
fiant duaj feries poteftatum, in quarum altera indices 
ipfius p dectefcant eadem proportione arithmetica, 
cujus differentia eft i, qua crefeunt in fecunda feric 
indices ipfius q, habebitur feries continue proportio- 
nalium in ratione^. i, & i.q. 

Sic p.i : />*-«= 

\.qy. i.q. q^. q^. 

Ergo terminis refpondentibus invicem duflis 

p.q:: p”^p”‘-^q . p^-^q^ .p’’‘-^q^ -p’^-^q ^. . . q^ 

Nuncdico /’-f compont ex termims fupra in- 
ventis, ut facile ex genefi probatur. 

Ergo omnes termini, qui fiint in ordine dif- 

pofiti funt in proportione continua. 

Et quidem duo quivis fefe immediate fequentes 
funt, ut primus binomialis radicis terminus ad fc- 
cundum. 

Quod patet ex genefi, nam p aliquoties duiftum eft 
ad q toties du(ftum in p-, ut p. q. 

Igitur omnium numerus eft ^ ; fed & in feric 

arithmetica decrefeente m.m—i.m ' — 2 o*— 

termini funt numero aut crefeente 0.1.2. 3. 

mi 
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. ... . ergo termini componentes^-l-d <^^t»en£ 

iiabere indices hos, aut cfle p”‘.p”‘~^q. . .... q”’. 

Atqui ex legibus multiplicationis numerus termi- 
norum debet cfle ergo in hoc fado 

aliqui termini repetiti debent inveniri. 

Vulgaria fada (ea, nempe, quorum multiplicans 
& multiplicandum conftat quantitatibus diverfis) 
omnes continent diverfos terminos, quia omnes for- 
mantur diverfis fadoribus. In poteftatibus ergo difpi- 
ciendum quinam termini diverii eflcnt, nifi fadorcs 
femper effent iidem, & quot cx diverfis reftitutione 
literarum asquales fiant ; fic enim repeuiemus quoties 
quifque in poteftate repeti debeat. 

Jam patct, quod fi fadores femper cfTcnt diverfi, 
diverfi quoque effent omnes termini in produdo. 

Quod cum primus in produdo non fiat nifi ex pri- 
inis multiplicantium, & ultimus illius ex horum 
^^timis, femper haec fada erunt diverfa, quamvis bi- 
nomia facienria fint eadem, quia primus binomii ter- 
minus differt a fecundo. 

Quod ex cceteris aliqui poffunt fieri aequales, quia 
confiantur ex primis facientium dudis in fecundos, & 
diverfimode jundis. 

Igitur quccrendum efl, quot diverfis modis jungi 
poffint quantitates, quarum numerus datus eft. 

In cafu noftro index rerum eft m, res diverfs duar. 


quarum una repetitur vicibus s, altera ita ut r-|-? 

=,mi ergo numerus permutationum erit 

m. m — i-m — — 3 ^ 

S.S l-S' — 2 - . . . i-t.t — !•/ — 2 ..t — 3 . . • I 

Sic fir — i, terminus erit & ejus 

m-m — — 2 m — 3 . . • • i 


, coefEciens' 


zm. 




i.m- 


N 2 


Sit 
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Sit habebitur cocfKciens ipfius 

5 — i.fM — 2 ,.m — 3,9;?— “ 4 . 

P ^ i.z.i.ru, — ’ 5 > 

&:fic dc ca:tetis. 

1.2.3. 

Si quis forte dubitet, an fupetior demonftratio 
evincat omnes terminos ncceffario forntari tot modis, 
quibus poffunt, & contendat earn taiitum oftendcrc id 
accidere polTe, hoc rcfponfi ferat. 

— ■ ■ I I , 

Certe» 4 -^r=:/’+^X^ + fl 5 fed inter hu)us 
terminos funt qu® neceffario 

ducentuc in / & f, & = . 

ergo p"~''c^ omnibus modis pombilibus 

faaum erit in , fi /“-"-Y & ;>’"-Y'"‘^nt ge- 

nita quot modis poffunt in 5 quod neceffario 

erit, fi 8 c fint in inferiori potefta^ 

& fie Temper ufque ad quadratum in quo 
fp,pq, he. qq habentur, effiaa tot quot poffunt mo- 
dis (4. II. Euclid.) ergo & in fuperioribus. 

Hoc ratiocinium monet, ut idem etiarn fic often- 
dam, ratione paulo diverfa. 

Jam primi coefiicienteni effe unitatem demonflra- 
vimus. 

Secundus terminus p”‘~^q conficitur ex p”‘'~^q'><.p, 
& primo radicis in fccundum ipfius 

p-f^r *1 & ex fecundo radicis in primump-j-^T \ 

ergo in p-]rqf adeft fcmel, plus totics, quotics 

fecunduseft in p-f-^ j , qui ibi eft feme], plus roties, 

quoties fecundus in qui rurfus ibi eft femeL 

plus 
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plus totles, quotles fecundus eft in , & ftc 

lempcr donee deveniatur ad ubi fennel eft 

fecundus 5 ergo qaa:renda eft fumma tot unitatum, quot 
funt in m, qua: eft m. 

Item tertius p’”~^qq conficitut ex tertio 

^ primum radicis, & ex fccundo 

ipfius in fecundum radicis, ergo p-^cf con- 
tiiiebit p"'~'"qq quoties fecundus continetur in • 

id eft, m — i Vices, plus toties quoties 
ibidem aftat tertius, id eft, quoties fecundus eft in 

p-^qi" ~ (w— 2) pills quoties ibi eft tertius, qui rurfus 

eft quoties fecundus eft in p-\'qT~^ plus 

quoties ibi eft tertius, atque ita porro donee perveni- 

amus ad p'\‘q\ ubifemel eft tertius, aut ad p-\-q^ ubi 
^rtius nullus eft; nam femper quxrenda eft fumma 

progreftionis arithmcticte — 3 i> 

aut m — i.w — 2 o, in ilia numerus ter- 

minorum eft in hac m, ut patet^ quare h«c 

m — I , m — I Jfi- 

funnma ^ ~=.m i-f-ox^- 

Eodem paefo coefficientes reliquorum terminorum 
probabuntur efficere feriem in qua fecunda: differentia 
funt in progteiTione arithmctica, &€. 

Unde iemper, ubi m eft integer, & pofttivus, for- 
mula crit p”--''qq -f- 

2.3 2.3.4 

- \- m.m— I -fn— 2 -m— 3 — 4 ^-5 q\i^r. 

2 . 3 .^. 5 - 
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Si fiar orictur ipfilllma New-.' 
toni formula; nam =r/>*Xi +*"1= 

X t+-x£+ — -y 1 .^. 5 . "'■- 

(fi ^,5, C, Di&c. ponantur jcquare primum,fecundum, 
tertium, quartum, &c. cum fuis qucmque cocfficien- 

a m — I cj , m—i 

tibus) p*xi+/«^J-f— 

, q. m — ^4 q 5 „ ^ , 

H — -~2) JH — t^—^F %&c. 

4 P i p ^ p 
Qujeramus nunc focmulam elevandi cjufdem bi- 

V 

nomii ad poteftatera — > ubi r & » funt numcri in- 

n ^ 

tegri, & ambo vel pofitivi, vel negativi. 

r 

r ^ 

Jam p. q i :f. x z=J^^=P” ' quare termini crunt 


/V” ^qq. p’‘'~^q^,&c. 

Coejfficientes inveniendi fint ita ut 

r y y 

tota p-f-qj” radix z=:Ap”-\-^F qf'h 

2>/” ergo p^ij ^ 


r.r — I 


e^.0 =Ap^+ 


Bp: ^qq>&c\=:^A’‘p’'-^A’‘~^Bp’~-^q-F 

nA'‘ ^CF~^qq-FnA^^T>f-^f-FnA>'-^Ep'^Pq^&c. 


+».«- 
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yi T 

n.n—iA'^^BDf-^q^ jn-^ 

~rn.n — i.n — 2 ^ ^ 

' — A" =B^Cp’‘~^q^ -f- 

n.n — i.n-~2.n — 3 ^ .-n. . . 

“ A’‘ ^B^p'- Atquc ideo collatis 

terminis i—A'‘=A”~^—A”-^&c.nB=ry & 


&(:='•£=?. »I5+ 


nn 


2 .nn 


n.n — ‘I X— ^ 
T> 


f r.r — Uxn.n — 1.«— 2 ^ r.r — r.r— 2 


n znn 
r.r — n-r- — in 


2.1, n 


i 


■+ 
&c. 


2.3 




2.3 


>& 


Si ergo faciamus -=m, & primum terminum A, 

^ —■ . 31 _ - 

revivet prior formula, & =:/»*"X 

Extollendum fit binomium ad negativam po- 
teftatem, feu perfedam, feu imperfe^iam — s. 


Jam;)-}-^! p^+sf-^q+s.s-’ip^-^qq &C' 


z 

(per divifionem) -— 

P p"^^ 2 
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f 


'' 4/^4 


p-^^sp 

Ex hac fomiiila facile, fupenoram vcftigiis in- 
fAendo, eruitur folemnis & gencraliffima /)'"Xr + 


p ^ P 

Non injucundum pnto, quod in hac formula, fi 
55^=— 2,cocfftcieQtes cxmt aumeri'naturales,fim=— 3 > 
trigonales, pyramidales, fi m—— 4 - &c. 

Cateruni conftat hanc formulam fempcr dare fc- 
rieni infinitam j fiquidem (fi m cxponit numerum 
pofitivum) ultimus terminus effe dcberet q~“-, fed 
p.q'^ ergo ratio ipfius 

componi deberet ex aliquibus rationibi^s. 

p.q, quod fieri nequit, quia 

in rationc.compofita ex reciprocis ipfius p.q. 

Quod & aliter demonftratur, indices ipfius p faclunt 
progreffionem arithmetical, cujus termini — 

■— «?— &c, negativi quidem funt, fed cre- 
feunr, aut ab 3 receduntj atqui ultimus terminus 
debet effe q-^^-p’q-'^-, ergo nunquam ad iliud dcvc- 
nietur. 


Viviaci, 

poftridie Id. Septemb, 

CIO IDCCXXXXI. 


II Two 
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n. Two Hijiories of Internal Cancers, and of 
what appeared upon TdffePikn^ hy William 
Burton, M. 2). 

I. 

veadviij 13. Windfor, May 22. i'7 34. 

T~) Artholomew Collins, a Labourer in 
Jj the Kings Works at Windfor, of 
low Stature, pale Complexion, flender and adive, 
aged about 36 Years, temperate in his manner of 
Living, had, for fome Years, been afflided at dif- 
ferent times with wandering arthritic, colic, and 
nephritic Pains, none of which were periodical or 
conftanr. During this Term, when in beft Health, 
he was ufually coftive, and his Urine, as foon as made, 
dfipofited a calculous Sediment. 

In March 1733. he received a violent Blow by a 
ponderous and obtufe inftrument on his Loins, toge- 
ther with the Spine of the Os Innominatum, towards 
the Left Side, which difabled him for that Day on 
the next, the Pain abating, he continued fo well for 
Six Months after, as not even to recoiled this Acci- 
dent, till about a Month before his Death, although 
he was often asked by the Phyfician, Whether that 
Part had ever fuffered a Contufiom 

In January followbg, he complained of an excru- 
ciating Pam, extending from the aforefaid Spine to 
the fpurious Ribs on the Left Side, which fome- 
times attacked alfo the Inteftines 5 whence he became 
continually reftlefs, efpecially in the Niglit, and, 
tolling the Bcdcloaths off, frequently lay naked. 

* O He 
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He could not now lie upon his Back or Left, 'oiz. 
the aftcftcd Side, but lay always on his Right Side, 
Icaninst on his Right Elbow. In Apfil his 

Left Knee, from a Contradion of the Mufclcs ele- 
vating it, was always drawn up towards the Abdo-' 
?;^^», 1 nforauch that he could not hand upright. His 
Left Tefiicle, formerly lefs than the Right, was now 
become feirrhous, and increafed to double the Mag- 
nitude of this, and the Left Spermatic Vefl'els felt 
like a knotty Chord. A fort of Hedic Pever attended 
him, the Exacerbation of which, as well as of his 
Pains, was generally about Noon,, and Six 'in the 
Evening. He had no Sleep of Nights without a Pare- 
goric. Though his Appetite failed him, he had no 

Propenfity to vomit, nor complained of Thirft. His 
Refpiration and Urine were not amifs.— — His Pains 
were always exafperated by the Ufe of heating Medi- 
cines 5 and whenever the Pain feized the Inteftin^ 
terebinthinate Clyfters increafed them, whereas 
emollient and refrigerating ones mitigated them? 
by the Ufe of which he had daily one or two Stools. 

The Foeces were of a middling Confiftence, 

lightly tinged with Bile. The Blood frequently 

taken away by V. S. in fmall Quantities, had always 
a thick, tough, fizy BufF-iike pleuritic Coat ; and at 
hid, from each feverai Bleeding, he found Relief. 

January 4. i73 3'4- The Apothecary firft admi- 
niftered to him, for the Colic, EleB. Lenitiv. & 
Tnh. "Diafen- 01 . Jump, and emollient Clyfters. 
Three Days after, Pains feizing his Left Side, and the 
SphinBer Vefiae, they were removed by repeated 
Bleedings, and TDecoB. Hard. & Lap. L^runel. and 
Syr. Althaa. On the izth, he complained of a 

Heat' 
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Heat about the "Pubis, with Coftiveiiefs ; but 
by the Ufe of Sal. Mirab. Glatib. Lap. Prune!. 
Manna, emollient Decodions with Sp. Llitr. d. & 
LleSi. Leniti^. pro re nata, continued tolerably 
eafy till the 24th, w-hen the erratic Pains returning, 
and not yielding to the aforefaid Apozems, on the 
26th the Phyiician firft confultcd gave him Sperm. 
Cet. Sal. C. C. & puh. e Chel. and Sp. C. C. but 
thefe not availing, the Lap. Prunel. was fometimes 
interpofed, and a Calomel Bolus, taken at Night, was 
worked off by a Sena Potion next Day : This Me- 
thod, and afterwards Powders of Lap. Prunel. and 
Cinnab. Antim. taken in Honey, mitigated thofc 
Pains. But from February 3. 10 April 4. fometimes 
nephritic Pains, intermitting Fever, pleuritic Pains, and 
Strangury, inordinately afflided him, notwithftand- 
ing the Ufe, according to the faid Indications, ot 
i;arminativc, terebinthinate and faponaccous Cly- 
flers. Purges, Sal. Jbfinth. Draughts, repeated Bleed- 
ings, Veiicatories, the Powders and Eleduary above- 
mentioned, Opiates, Cort. Peruv. in an Eleduary, 
and infufed in Wine, Lac Srdph. with Affes Milk, 
Cinnab. Antim. Millep. Gum Guaiac. and PuLo. e 
Chel. with Vinurn Milleped. and Sp. Mitr. d. On 
March 20th, Calomel. Gr. v. were given for Four 
Nights fucceflively, and afterwards purged off with 
a Sena Potion, and then continued again till the 

28th, when he took another Potion. Paregorics 

were ufed now-and-theii at Night, and Ung. Opo- 
deldoc was applied to the Tefticle. 

April 4th, I firft attended him in Confultation, 
when he complained of an intolerable Pain, upon 
any Preffore about th$ Region of the Left Kidney j 
• ■ O 2 where- 
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whereupon a maturating Cataplafm was applied in 
the Day-time, and a Plaifter at Night. Emulfions, 
Whey, and fuch-like, were the chief Internals he 
iifcd xXW April 8th, when crude Mercury was rccom- 
mended to him, of which he took an Ounce Night 
and Morning, which gave fo much Relief as to en- 
courage the Continuance of that Medicine only to 
the 17th, when the Pain^ returning, he was bled 
once in Two or Three Days, to Four or Five Ounces, 
and treated with the fubacid, cooling Regimen, and 
Paregorics, till April 29th, when he firft mentioned 
a feirrhous Tumour, as big as a Hen’s Egg, fituate on 
the Left Maftoid Mufcle of the Neck. Upon com- 
paring this with the Teftiele-, (neither of which Tu- 
mours were in the leaft diminiihed after Applications 
for that Purpofe) it was conjeftured, that either the 
Pancreas or Mefenteric Glands were canebated. An 
Emetic of Oxym. Scillit. farinaceous Decoftiofls. 
with Nitre, crude Sal ArmoniaCt Oxym. Simp, and 
T>iacod. were of little or no Elfedl,' — 'Afterwards 
continuing the Ule of Electuaries of Conf. Rof. r. 
ISileB. Lenitiv. Balf. Loc&tel. ayBthiop. Min. Sperm, 
Get. 01 . Amygd. d. and the fame with Mercur. Al- 
calizat. he became more and more emaciated, till 
May 2 1 ft, the Day of his Death. 

It was remarkable, that every new Medicine, ex- 
cept it was very heating, afforded fomc Relief for 
Two or Three Days. 

May 2 2d, On removing the Integuments of the 

Abdomen, the Mufeuli Rebli appeared livid. The 

Omentum was deftitute of Fat. The Intejiine con- 

tiguous to thzGAt Os Innominatum was tinged with 

Green. Nothing befides appeared morbid in the 

Vifeera 
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Vifcera in Situ at fitft View. The Situation of the 

Tylorus feemed lower than ufuah The Colour or 
Texture of the Liver were not remarkably preter- 
natural. The Spleen was of the largeft Size, and 
adhered in its hinder Part fo ftrongly to the ‘Peri- 
tonaeum, that it could not be feparated without La- 
ceration. ^Whereupon there remained in the Place 

of Adhefion a thick, callous, and alnioft horny Mem- 
brane, as big as an Half-crown.^ The Pancreas 

was very fmall, and feemed compofed of fmali 

Scirrhi. The Left Kidney was twice as big as the 

Right, or as its own natural Magnitude : Its Sub^ 
fiance about the Pelvis was corroded by a femipu- 
rulent cancerous Sanies, that was in part coileded 
between the Surface of the Kidney and its containing 
Bag. The internal Strudure of it was not much 
amifs : But the Fames Morbi, the moft lingular and 
furpriliiig Phenomenon in this Subjed, was a Num- 
ber of large conglobate, fteatomatous, cancerated 
Glands, reaching from the Receftaculum Chylt to the 
loweft Vertebrae of the Loins, fo conneded together 
as to reprefent a Pancreas affixed to the Vertebra 
of the Loins, and upper anterior Part of the Left 
Pfoas Mufcle ; It was Four times as large as his 
Pancreas, and as big as the Right or found Kidney. 

The Aorta defeendens pervaded the Middle of 

this preternatural Subftance Lengthways. From 

this Mats, as a Fountain, flowed that cancerous Sa- 
nies, which had made its ay to the Left Kidney, and 
alfo corroded the fuperior carncous Part of the Left 
Pfoas major, and lliacus internus, fo that one might 
ealily rend their gangrened Flefh like rotten Linen. 

Some of this green Ichor coileded near the Os 

' In- 
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InTiOffiiMtiM had laid the Spine of it -quite bai'C» 
The Left fpcrmatic VclTels were knotty, tumclied, 

and livid The mcfcntcric Glands were feirrhous. 

The defeending Trunk of the Aorta was fmallcr than 
ufual ; • and, dividing if, we extraaed a Imall Tolypus. 

The Examination of the other Cavities was not 

permitted. — — - 

IL 


‘January ii. 1 73 5 - 6 . 

Thomas Trinder, a Taylor, living at Windfor, 
in his 29th Year, was of a pale Complexion, with 
red Hair, of a middle Stature, and thin Habit, ad- 
dided to fraoaking from Morning to Night, and now- 
and-then to hard drinking. Eight Years before his 
Death, he was thrown in W reftling, fo as to pitch 
the Small of his Back upon the Corner of a Chair, 
by which at firft he was much hurt in that Part j hut 
upon the Abatement of his Pain, he became from 
that time fubjedt to Fits of the Colic, in which he 
faid his Bowels feemed to be drawn to his Back- bone, 
and ufually received Eafe by binding his Waift as 

tight as he could. He had alfo frequent rccourfc 

to Geneva and fuch Liquors for Relief, but feldom 
found any, till a Swelling, as big as a Hen’s Egg, ap- 
peared like a Rupture in his Right Groin. Thcfc 
Fits were not of above 24 Hours Duration, but the 
inguinal Tumor lafted Two or Three Days. He was 
often afflided with Stitches under his Left Breaft, 
which were removed by Bleeding. 

But in the Middle of November 1735. his Colic 
became fo violent, that he could not lie in his Bed, 

nor fleep without Opiates, November 21. I found 

him 
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him in the Ufe of fome carminative Pills fent by an 
Apothecary. He had frequent Reachings to vomit, 
and was very coftive. His Pains feemed confined to 
the intcftinai Region, and were moft acute in the 
Evening, continuing to harafs him till Five or Six 
in the Morning. His Pulfe beat feldom under an 
Hundred in a Minute, at Night generally above. He 
was not very hot, nor thirfty. His Urine at this 
Time was rather defedlive in Quantify, than amifs 

inrefpea: of Colour or Separation. HisTonguewas 

foul towards the Root, but not very white. Upon 

his taking Ipecacuan. 3fs. and after its Operation a 
Sal. Abfaith. Draught, with and TtnB. Rhubarb. 
a 5ij, and the plentiful Ufe of Infuf. Sent. Lini, 
Barley-water, Broths, and Clyfters of Whey, Oil, and 
Honey, his Reachings ceafed, and the Pains dc- 
feended from the Epigafirium to the Hj’pogaJtrmm. 
On November 24th, a Potion of Tinhf. Rhubarb, cum 
Vino 5 iij. Elix. pp- Helm. 3j. Sal.AbJinth.'^h. and 
Two purgative Clyflers, one of which had Terebinth 
5fs cum Vitel. Ov. not procuring a Stool, he took a 
Bolus of Calomel 3fs & Camphor, gr. xij. h. f. and 
the next Day his Pains continued, though be had 
feveral Dejedtions from the Cathartic. Bleeding was 
omitted hitherto, becaufe he had 5 x. of Blood taken 
away a Week before this Paroxyfm; but now, upon 
lofing fo much Blood more, he found immediate 
Relief. His Blood was very fizy. 

After this, his Difordcr refembled a Nephritic 
one, his chief Complaint being of Pain, about the 
Region of the Kidneys, and along the Defcent of 
the Ureters. From November 26th, upon the Ufe 
of an oily LinSlus and MannOy Sal, Abfinth. Draughts 
' and 
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and 'Nitre, Clyftcrs as well as Drinks of Whey and 
Honey, with Paregorics, and repeated Bleeding, the 
Pain, removing from the Loins, fixed itfclf at the Os 
Tubis, and in'thc Thighs, November zg. but by the 
Ufc of Emulftons with Gum Arabic and Nitre, the 
Pain about the ‘Pubis abated, and moftly afflifted the 
Left Thigh and Hip. From this Time he generally 
fat up in his Bed, leaning forward to the Left, and 
for the moft part crofs-leggcd, finding himfclf eafieft 
in this Pofturc. He could not lie any time on his 

Right Side. The Quantity, Colour, and Sediment 

of his Urine, were much the fame now as when he 

was in Health. It was made without the Pain, 

which, foon after the nephritic Symptoms com- 
menced, he complained of at the Root of the Penis.. 
And now his Diforder refembled the Lumbago and 
Sciatica, affedting the Left Side moftly : Where- 
upon, Piecember 2d, he was put in the Ufe of a 
diuretic and aperient Eledtuary, with Terebinthinate 

Clyfters. To this Time he had very few Stools 

without Clyfters, and thofe generally very fmali and 
fetid. Tiecember 5th, the Fever and Pain in- 
creafing, a cooling aperient Apozem, with a pare- 
goric Draught pro re nata, were continued till ‘De- 
cember 9th, when examining the Thigh where the 
Pain now afilidted him moft, I found fome fmall 
Scirrhi in the Groin, which were fcnfiblc enough to 
the Touch, though not to the Sight j and from that 
Time, apprehending him of a fcrophulous Habir, 
preferibed as follows : Myrrh. Milleped. Sue. 

Glj'cjrrhiz. Terebinth. Venet.Pil. Matth. a 3].Balf. 
Gilead. 3^%Diacod. <l- f- f- Pilula N° xx. Capiat ij 
tertiis horis cum Sero LaSiis, which giving Relict, were 
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fepcated, only' exchanging ^iU Matth. gr. vih’, for 
O/. Anif. g^^v. and continued to T)ecember I2ih, 
when his Pains returned violently, and he coughed 
up clotted Matter, not unlike the 'Parenchyma of the 
Lungs abraded, with a little Blood. His Breath be- 
came fetid, his Refpiration troubled, and he com- 
plained of Third. He ufed oily paregoric Draughts 
to the 1 5th, about which Time he was feized with 
fb violent a pleuritic Pain, in the Middle of the 
Night, that it was thought he mufi: have expired, 
had not about gx of Blood been taken away imme- 
diately, upon which the Pain foon removed from 
the Side, and attacked him there but for a few Mi- 
nutes afterwards. The Blood continued as iizy as 
ever. In the Evenings, when his Pains were mod 
vehement, he had been fometimes delirious, 

December isth, he firft told me of a Tumor he 
had difeovered near the Navel, fince I faw him on 
the 15th. It appeared not as he fat, but when laid 
on his Back, there was a Protuberance bigger than a 
Turkey’s Egg, Pour Fingers Breadth on the Left Side 
of the Navel, extending Two above it, and Four 
below it. By its Situation, Refiftance to Preflure, 
and the Unevennefs that from under the Skin was 
communicated to the Touch, its difappearing when 
he was in an erefl Pofture, and its nor being dimi- 
nithed by difeutient Fomentations, it was judged to 
be a feirrhous Tumor, which had long exifted there 
unobferved by the Patient, till it increafed too much 

to be longer undifeovered. The Emylaji. de Ran. 

cum Mercur. was applied outwardly ; and conclu" 
ding there was an internal Cancer, 1 was encouraged, 
from the preceding Cafe, to order him Hydrargyr- 
' P 
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f j every Morning. Whereupon there was fnch a 

Remiflion of his Pains, that during almoft a Fort- 
ni'dit, he got more Reft without Opiates than before 
with them'j infomuch that being greatly revived, and 
icgaining fome Appetite, he got down Stairs Two or 
Three times. Thinking the Plaiftcr increafed his 
Pain, Indigo blue Linen was applied in its room. 
The Mercury came away by Stool, and he had now 
one almoft every Day, and fometimes twice a Day, 

wirhoLit a Clyftcr. His chief Drink was Milk and 

warm Water.-— His grand Complaint nOw was of 
a moft troublefome Cardialgia, efpecially when he 
lay down, which was fomewhat mitigated by Pow- 
ders of Cret. Britan^ cum pauxtUo Sal. Abfinth. From 
the firft Ufe of the Mercury he feemed on the mend- 
ing hand, till after about i2 Days, when omitting 
It for a few Days, he relapfed into his former or a 
worfe Condition? and though he was fomewhat 
eafier on the Repetition of it, the good EfFeds lafted 

not long. He drooped daily from the 4th of Ja- 

rmary, and on the 13 th died, emaciated and almoft 
exanguis. 

Upon Diffedion, nothing preternatural appeared 
in the Integuments, abdominal Mufcles, or Perito- 

netiM immediately under them. But under all 

thefe, where fhc Protuberance had been obferved, 
and immediately under the Omentum^ (which was 
deftitute cf Far, and its lower Part was mortified) 
tiicre came in View an anomalous Subftance in SitUi 
feemingly as big as a very large Potatoe; which, 
when the circumambient Vifeera were removed, was 
found to be a feirrhous, fungous, canccrated Excre- 
fccncc, roored, as it were, to the Left Side of the 

Ver- 
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Vertehr£) quite from the l^iaphragm down to the 
^ehis, of a monftrous Bulk, occupying near one 
half of the Abdomen, lying like a Tortoife with its 
Head towards the Telvis, and its Back to the Umbi- 
licus. It was in the upper Part covered by and firmly 
cohered with the Colon, which in the whole Conti' 
guity was black and mortified. It was ftrongly at- 
tached to the Teritoneiim on the Left Side of the 
Lumbal Vertebra, having difplaccd the Left Kidney, 
and brought it forwards to the Left Side of the 
Navel, fo that it came in View as foon as the 
Omentum was removed. It likewife removed the 
Aorta defeendens, the Left Emulgent, and Meferaic 
VefTels, quite out of their natural Situation , all of 
which were found pervading the Centre, nearly, of 

this Excrefcence, and fmalier than natural. It 

adhered to the Kidney ftrongly where the emulgent 
VefTels enter it, -and it had detruded moft of the 
fmall Guts into the Pelvis. Nothing was preter- 

natural in the Stomach or Spleen, excepting that the 
latter, as well as the Left Kidney, feemed paler than 
ufual, and this Kidney alfo more flaccid ; The Gall- 
bladder was fhrunk to the Size of a Nutmeg, and 

empty. The Liver had a preternatural Lobule, as 

big as a Hazel-nut, adhering 'to it by a fmall Pe- 
dicle. But otherwife all thefe Vtfeera, as well as the 
Right Kidney, Bladder, &c. difeovered nothing 
morbid. 

This cancerated Excrefcence could not be eradi- 
cated without Laceration, and upon the Removal 
of it, Two or Three large Trunks of Nerves appeared 
naked, palling over the Iliacus internus totheThigh, 
, which had been comprefled by this Tumor. The 

P 2 Weight 
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Weight of this Excrcfcence was iblv4'fxlVjt and 
allowing for what remained upon Laceration, and 
the Eifufion upon cutting into it, it doubtlefs ex- 
ceeded ifev. Upon Bifedion, it appeared to the 
Depth of half an Inch from its Surface black and 
gangrened, and, below that, it was all fpongy, with 
"cavities as large as thofe of an Honeycomb j and 
from it had iffued a cancerous Sanies, draining to the 
‘Fehts. 

Upon opening the ThoraXy the Right Lobe of the 
Lungs was full of feirrhous cancerated Tubercles, 
from whence a Sanies had flowed betwixt it and the 
Tleura : The Left Lobe was much fmaller than the 
Right, firmly attached to the Pleura and Mediajii- 

nnm, and infeparable without Dilaceration. It had 

fome Tubercles alfo. The Heart appeared found, 
but a large ‘Polypus was taken out of its Right Ven- 
tricle, at the Orifice of the Arteria Tulmonalis. 

Another Cafe occurred to me cotemporary with' 
the firft of thefe, and fo like to both of them in the 
antecedent Caufe and Symptoms, that, could I have 
obtained Leave to infpeft the Corpfe, I am perfuaded 
fome fuch immediate Caufe would have difeovered 

itfelf. Crude Mercury was the only Medicine in 

this Cafe alfo, that palliated for about Ten Days 
fuccefiively. 

But to what Purpofe fo particular a Relation of 
Cafes confefledly incurable ? It is replied. That in 
unfuccefsful Cafes an accurate Diagnoftic tends not 
a little to the Reputation of the Phyfician, and his 
Science, although thereupon he pronounces the Cafe 
incurable by all the known Methods of regular 

Praditioners Efpecially as this Cafe is very likely' 

to 
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to be miftakcn at fitft for aa Arthritic Diforder, or a 
Nephritic one, either from Ulcer, Calculus^ or both, 
or for an Iliac FaJJion. 

The Diagnoftics therefore of a Cancer within the 
Ahdameny deduced from the preceding Hiftories, 
fcem to be as follows : 

A naturally {lender Habit of Body, accompanied 
with fome fcrophulous or fcirrhous Tumor, together 
with a pale Complexion, and coftive Difpofition : If 
fuch an one, at an Age above Twenty, has received a 
violent Contufion on the Loins, and, neglefling all 
Remedies, is fome time afterwards attacked with 
exceflive Pains, afflidting now the Colon, then the 
urinary PaiTages, Spine of the Os Innominatum, and 
Tubes, at various times, always increafed by all In- 
ternals or Externals, by vs^hich the Heat of the Body is 
increafed, efpecially Terebinthinate Clyfters; but 
mitigated by fome Singularity of Pofture, in which 
the Patierit conftantly abides; if thefe be, attended 
with an Hedlic Fever, without the ufual Degree of 
Heat in the Skin, of Whitenefs or Drynefs of Tongue, 
or Complaint of Thirft, and alfo without Cough, 
high-coloured Urine, or vitiated Refpiration; if ac- 
companied likewife with an Affediion of the fper- 
matic Veflcls, of the Thighs, and frequent pleuritic 
Pains; the Blood always abounding with tough Size; 
if Opiates fbon lofe their Eft'cdl, and only (as all other 
new Remedies not heating) feem to give Relief for 
Two or Three Days; if Cathartics take Place, and by 
frequent Repetition do not produce a colliquative 
TDiarrhaa, and the moft palliative Remedies are nitrous 
Salts and Mercurial; may it not be concluded with 
» much Probability, that fuch a Cafe is owing to fome 
fuch Caufe ? May it not be pronounced aa internal 
Cancer? 
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JII. Enarvatto Ohfervatwnum cma Rorem dc- 
ciduum, fa6ianim Medioburgi in Zeelandis, 
a Leonardo Scocke, M.D* fiper aperta 
Elanitie pluvnheci EufVis jPjlitQnQtnic^ Job. 
Munkii, Avchite6^i puhiki ^tempore no 5 furno, 
inter !<) & %6 Julii 1741. N.S. cum figurh 
Floccorum Nivalium Jan. 1741. ibidem. 
ohfervatoYum. 

Viend Wj xo. 25 Julii meridic, altitudo Ba- 

j J romctri fuit 29 poll. 2 | lin. Rhe- 
noland. Thermometri autem Fahrenheitiani 70 gra- 
dum : Coelo fereno, Ventoque leniter flante ex occi- 
dente aeftivo : At ipfo obfcrvationutn tempore, ab 
hora decima ad primam nofturnam, Barometri alti- 
tudo erat 29 poll. 2 lin. Thermometri circiter 60 
gradum, flante vix ullo Vento, Coeloque itidem fe- 
reno. 

In Vitrum varii generis, multum roris decidit, ita 
ut totum maderet. 

In Aurichalcum politum pauxillum, nec nifl te- 
nuis Vapor. 

Aurichalcum rude & afperum, paulo plus. 

Ferrum Stanno obdudum, (Belgicc Bhk) pa- 

rum. 

coerulei coloris, multum. 

— _ -——afperum, admodum multum. 

— — l aeve, paene nihil. 

— — rubiginofum, nihil. 

Argentum vivum putum, nihil. 

In 
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In Stannum lacve, nihil. 

— —Plumbum afpemm, multumJ 

— Isevigatum, parum. 

Argentum candidum, nihil. 

.politum, nihil. 

inauratum, item nihil, 

Vas Myrrhinum coerulei coloris, (Belg. Blaaa 

^orfelem) multum. 

Scandulam lapideam, multum. 

Corbulam ex canna Indica fubtiliter plexam, 

modicum. 

— Lignum Querceum laeve: albi coloris, per- 
quara multum. 

— nigri coloris, multo minus.' 

— Abiegnum (Belg. Greenen hout) l^vi- 
gatum, erac tantummodo uvidum. 

— — — I albi coloris, paululum roris 

habebat. 

— Omnis generis papyrum & humercebat. 

Illis corporitsis, quai multum roris admittebant, 
paulo editius, diftanfia daaruhi triuowe poilkum, 
fupra locum jam roratum collatis, locus ifte in 
plumbea turris planitie ficcabamr, ipfaque corpora 
tarn inferne quam fuperne madefcebant ; attamen 
ftannum & argentum in eodem fitu locata, ficca per- 
manebant, licet ipfe locus antea roratus exficcaretur. 


ReGI.€ 



Regije SociEtati Lond. Figura fupra^ 
pojitay exhibent formas Ni valium Floc- 
corum, quos Medioburgi in Zeelaudis oi* 
Jhrvavit Leonardus Stocke, iVf. fZ). 

Poftridie Calend. Jan. 1742. N.S. Summomanc 
depluerunt Plocci, (partim) conformati 
inftar Fig. i. quorum Diamctri ad ex- 
trema pun£ta pcrtingentes erant f lin. 

10 Jan- die, ante meridiem. Fig. 2. Diamctri -f lin. 
in quibus media fexanguiaris rofa, ficut in 
Fig. I. ovalesfiguras vacuo: crant. 

20 Jan. Circa meridiem. Fig. 3. Diametri 1 lin. 
& Fig. 4. Diametri i -f lin hi pofteriores, 
refplendebant lapidis fpecularis inftar. 

I'V* • 
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iV. A Letter from Martin Triewald, F. R. S. 
Captain of Mechanics, and Military Archie 
te£i to the King 0/ Sweden, to C. Mortimer, 
M. 2 ). Sec. R. S. concerning the Vegetation 
0/ Melon-Seeds Forty-two Tears old. 

SIR, 

Read May to. y T AVIN G at prefent an Opportn- 
XX writing, I muft acquaint you 

■with an Experiment I made this Year, relating to 
Vegetation, which was as follows : Secretary Harms, 
of this Place, having a large Colleftion of Natural 
Curiolities, amongft which he has likewife collefted 
a great Number of foreign Seeds, and finding he had 
Melon-feeds that were laid up in a Paper in the 
Year 1700. I was curious to try if they had retained 
their vegetative Quality, and accordingly the 21ft of 
Februarj\z% I planted myfelf Twenty-four of them 
in a feparate Hot-bed, of which 1 had Twenty -one 
good Plants, which, after they were planted in a new- 
made Hot-bed, ihewed Flowers before they began to 
branch themfelves, and their Branches were very nar- 
row, yet produced early and plenty of good Melons. 
This Experiment {hews not only how long Melon-feeds 
retain their vegetative Quality, but likewile that good 
Melon- feeds cannot well be too old. I know it is no 
new thing to make ufc of old Melon-feeds rather than 
new , but 1 never heard of any body trying fo old as thcfc. 
, So if you think this Experiment worth taking No- 

Q_ . tice 
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tice of in the TranfaUiions, fliall be obliged to you, 
remaining, with infinite Refped:, 

Honoured Sir, 

Tout moft obedient^ 

Siockhoim, md tnoji humble Servant ^ 

Xov. i(>. 17^1. 

M. Triewaldl, 
F. R. S. 


V. Samuelis Chriftiaoi Hollmanni, Leg,. Met. 
^ Theoh Natural, in Regia Georgia Au- 
gufta, ‘IP. 0. ad Cromwellum Morti- 
merum, M. 2). Regalis Sociec, Seer. Epiftola 
de SDifferentm Ahitudinum Barometrorum. 

Keai May T^ACILE te vcniam daturum fpero, 
i74i. ^ doctiffime, quod ad humanif- 

fimas tuas, Id. Aug. A. 1735. Lond. datas, refteque 
mihi fuo tempore redditas, nihil adhuc refponderim. 
Defalt occafio, jufta etiam defait feribendi ratio, quam 
nunc cafus mihi obtulit. 

Irani nuper menfe Julio hujus anni in eo, ut cum 
Clar. Hallero noftro in finitimte Hcrcyniac noftra; 
montes iter aliquod fufeiperem ; ille quidem rci botani- 
es, egophyficarum potillinmm obfervationum, caufa. 
Barometrum ergo alfquod inter alia parabam, quo in 
via uti commode poffem ad inftituenda experimenta. 
Scalam afeenfus defcenfufque mercurii, ipfi applican- 
dam, in pedis Rhenani digitos, & iineas duodecimalcs, 
more foiito, a 20™° ad szdum digitum folicite divi- ■ 

feram. 
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feram. Cum applicare ergo illam baroraetro vellem, 
eumque in finemejufdem, recens modo fafti, akita- 
dincm cum aliorum jamdudum paratorum, quorum 
fex numero adcrant, altitudinibufque contenderem j 
ecce contigit mihi, quod non expedlaram. Nuilius 
enira horum omnium altitudinem altitudini alterius 
exadte refpondere, quin difcrimen potius a 2. ad 12 
ufque lineas Rhenani pedis inter eafdeni intercedere 
deprehendi: etfi nullum illorum vido ullo laborare, 
Jfatis noveram ; recens vero fadtum, illud quod opti- 
mum, maximeque fenfibile, hadenus elTe repereram, 
•diiabus modo Imeis fuperabat. Ex itinere ergo reverfus 
die 27. Juki anni currentis in difcriniina ha:c obfervata 
inquirerc curatius coepi; & quoniam eodem modo 
eadem iterum reperiebam, cito nova conftruxi ba- 
rometra, tubis redis, fed diverfas aperturas habentibus, 
conflantia, atque inter hsc iterum diferimina ab i. 
ad 4. lineas Rhenolandicas deprehendi ; quse maximatn 
vero altitudinem habebant, illud quod antea optimum 
meum barometrum efle dixi, fex integris lineis fu- 
perabant. Die 12. Aug. eadem experimenta cum his 
qiiindecim barometris repetii, atque eadem propemo- 
dum diferimina itemm obfervavi. Alia ergo decern 
barometra nova paravi, redis & fimplicibus tubis omnia 
quidem iterum conftantia, ex parte tamen capfulis 
vitreisa'ccLirvatis, pro recipiendo cx tubis defeendente 
mcrcurio fadis, inftruda, ex parte veto iifdem ca- 
rentia. Hie vero obfervabam deccm horum baromc- 
trorum altitudines modo a-j ad i 4- lineas a le dilcre- 
pare, &, quod fummum erat, optimi mci barometri aki- 
tudinem quatuor modo lineis fuperare. 

Non opus eft, ut ftgiilatim indieem, qua circum- 
.fpedione & cura barometra hrec omnia parata a me 

0.- fuerint. 
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fuerint. Sufficit' omnia codem mode fuifle fa£la, 
datamque folicite effe operam, ne quicquam aeris vel 
ill tubis extremitate refideref, vei inter mercurii par- 
ticulas delitefcerctj ant vitri tandem lateribus adhs- 
reret. Ododecim vero poftrema, recens fada, baro- 
metra ex codem quoque, maximeque repurgato, 
mercurio fada funt. Inter tnbulos autem vitreos 
diferimen aliquod interceffif, quod, cum aliis non- 
nullis circumftantiis, iilentio mihi non eft prstereun- 
dum. IJIud cnim barometrum, quod optimum meuni 
effe jam aliquoties dixi, atque in quo mereurius mi- 
niniam feniper altitudinem obtinct, tubo conftat, ex 
vitro viridi conflato, capfulteque feparata: vitreae, ex 
eodem vitro fadae, & mercurio aliquanium replete, 
infiftit. Indicabo illud poftea Clafl'. I. fub N°. i. 5 
illud vero, quo in Hercyniae montibus ufui fum, fub 
ii. lile vero tubus, in quo maxima. Sc integro 
faepe digito Rhenano major, quam in N®. i. deprehen- 
ditur mercurii aititudo, albillimo vitro conftar, quod 
vero ubinam paratum fit, ignore. Infertus eft cap- 
fuls lignes, & phofphorum habet infignem, hoc ba- 
rometrum 5 ceterum vero omnium fere tardiffime & 
pigerrime altitudines fuas mutat. Nam non eodem 
modo, eademque Temper promptitudine, mercurium in 
omnibus barometris afeendere & defeendere notum 
jam effe exiftimo. Mihi faltcm id ante hos feptem 
annos jam compertum eft. Indicabo hoc barome- 
trum poftea fub N®. vii. Quod fub N^. iii. vero 
poftea adducaro, diagonale eft cum fimplici curvatura, 
& capfula vitrea inferne adhsrente, fed rccurvata ; fub 
N". iv. Bernoullianum, cujus tubus ad cylindrum, 
fuperne agglutinatum, circiter fe habet ut i.ad 8. & 
fub N'>, V. Hugenianum poftea indicabo : de quo & , 

dia- 
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diagonalibus non adeo mirandum efle exiftiino, cur 
cum reliquis ilia non confpirent. Caufe enim, cur con- 
fpirare nequeant, in aprico fere funt poiltx. N®. vi. 
iterura diagonale eft, fed cum duplici curvatura, 
quarum alteram ilia pars tufai excipit, cui fcala appli- 
cata eft cum parte tubi perpendicular! 25. circiter 
graduum angulum intercipiens; in cujus duplici adeo 
angulo ob majoreni ibi tubi anguftiani mercurius ne- 
celTario mire in afeenfu defeenfuque debet retardari. 

Qute ad alteram claffem barometra retuli, ilia 
omnia vitreis diverli generis tubulis conftant, fed 
quorum mafia vitrea vitio illo ex parte aliqua iaboraf, 
ut ad lampadis fiammam fufa fuperficiem, fquamulis 
quafi minimis coopertam, accipiat, pelludditacifque 
fuae partem aliquam eo loco perdat. Atque hi ipfi 
tubi funt, in quibus omnium maximam altitudinem 
mercurius in redis & flmplicibus barometris accepit, 
li folum phofphorafcens excipiam. 

Ad tertiam tandem clafiem ilia barometra retuli, 
quae etiam ex tubis albillimis, fed qux nullam ab igne 
mutationcm patiuntur, conftant, quique & in eadem 
offtcina vitriaria eodem tempore parati fuerunt, Ba- 
rometra, ex his conftrufta, omnia rectilinea, & fim- 
plicia, fuerunt. Atque in his non majorem altitu- 
dinis differentiam, quam a -j- ad 1 1 iineas, deprehendi, 
& qu£E maxima in his altitudo minimam in reliquis* 
altitudinem non amplius 4. lineis fuperavir, uti antea 
jam indicavi. 

Num in tubulorum ergo vitreorum diverfitate 
forfan diverfitatis hujus caufa quxrenda eritJ Num 
unius forfan fuperficies fuperficie alterius magis aut 
minus fcabra & inxqualis eft, mercuriique adeo afccn- 
. fui friftione fua magis aut minus rcfiftit ? Aut num 

alia 
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alia forfan adhuc rd hujus caufa fuerit? Sed hoc 
tuo vir dodliffinie, atque illuftris imprimis S o c i e- 
tatisI^egi^, judicio totum permitto. Patiaris 
modo quaefo, ut brevem obfcrvationum mearum in- 
dicem adhuc fubueflam. 

Classis I. 


Barometrorim quorum altitudines diverfa die a/* 
JuL & I z. Aug. obfervata funt. 


tubi apertura. 

mercurii dtit. 

N®. I. \ hn. 


II”' ped. rhcn 

11. — ■ i 

- 28 

I. 

in. — i — 

-27 

1 1 . 

IV. — 

■^28 

4. 

V. — 

-28 

5. 

VI.— 1 

- 28 

7 t. 

VII. A 

- 28 

9. 

Cl ASS I s 

11. 


Barometrorum oSiOi die zj. JuL recens faSiorum, 

tubi apert. 

mercur. altit. 

H®. I. 3 lin. 

— 28'‘ 

f ^ 1 Ui 

II, - 2 

— as 

4. 

III. — 1 4 — - 

_ 28 

4. 

IV. — lA 

- as 


V. 1 1 

« 28 

2 * 

VI. 14 

- as 

2 . 

VII. 1 

- 28 

2 . 

VIIL f 

.38 

4 ' 


C L A S. 
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C L A S S I S III. 


Recent bafometronmi die 12. Aug, recens confiruBo- 
mm, quorum quinque prior a fine capfulis annexis 
fuerimt, quinque pofirema vero caffulas recurvas 
‘vitreas, mercurio ex tubo defcendenti recipiendo 
infervientes, annexas inf erne habuerunt. 


tubi apert* 
No, I, . — lin. - 


II. 

1 

HI. 

— 1| 

IV. 

— 2 ^ 

V. 

— li 

VI. 

— If 

VII. 

"a 

vin. 


IX. 

— i-f' 

X. 

X 

T 


mercur. altit, 
-‘27“ 11 -“'. 
-27 Hi. 

— 27 I if. 

— 28 .0. 

-27 Ilf* 

— 28 . O. 

■w 2 8 O. 

-28 I. . 

-27 1 1 

.27 1 1 f • 


Quum eodem ergo tempore, eodemqtie in loco, 
aliorum barometrorum ali^; iint altitudines j annon 
eadcm folkitudine,' ac circa thermometra adhuc 
fa^um eft, de barometris harmonkis cogitandutn 
prius erir, qiiam ex anriiiis barometrorum obfervatb 
onibus media? iilorum in divcrfis locis altitudines, 
atque ex his, prxter alia, eorundem fupra marium 
fupcrnciem elevatioiies, colligi inde fatistuto poflint? 
Secundum Barometrum, quod in Claffe 1 . N°. 1. 
pofui, quo per fepteni annos jam hie ufus fum, media 
altitude mercurii hie loci erit =27^' 10'^''. pcd. 
ILhenan. fecundum illud vero, quo inHercynix mon- 

tibus 
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tibus ufus fum, o'", ad quae rcliqua facile pof- 

funt reduci. • i • 

Ut tandem vero finiam, illud unicum mini me 
adjiccre adliuc liceat, quod in Hercyniis noftr® mon^ 
tibus metalliferis, fummoque corundem vertice, fa- 
mofiffimofe. \\\o BniSieromm monte, Gztm^mce.T>er 
Brocken, five, Tter Blockesberg (Blocksberg), baro- 
metro mihi obfervatuna eft. Die nenipe 9. Jul. 
hujus anni eo profccius fum, quum baiomettuni 
modo indicatum, hie Gottingae fubfifterct ad z%" 
die fequenti 10. vero, in 'fummo vertice 
Bruderorum mentis confedit ad — 25'' quum 
imerea temporis altitudinem fuam ad duas lineas hie 
folum mutaflet. Differentia ergo altitudinum inter 
hunc locum, & Bruderi verticem, qui altilTimus ex 
longe lateque circumjacentibus montibus eft, eft = 
s" 1 quibus fecundum Cl. Scheuchzeri calculum, 
in TranfaB. Thilof. N°. 405. propolitum, 2550 pedes 
Parifini, aut numero rotundo, 2500 circiter refpon- 
dcrent : quae altitude, etfi hujus mentis accolis fatis 
ingens videtur, cum Helvetiae tamen, Galliae, alia- 
rumque regionum montibus contendi nullo modo 
poteft. 

Sed ut ne te diutius merer, vir dodifiime, ut res tuas 
-porro ex veto agas, mihi favere pergas, oro, con- 
tendoque. Ita vale. Dab. Gottinga: A . 1 74 1 . die i . S ept. 


yi. A 
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Wl, j 4 Letter from John Huxhain, M. 2)* to 
Dr. Mortimer, Sec. R. S. concerning Polypi 
taken out of the Hearts of fe‘veral Sailors 
juji arrived at Plymouth from the Well- 
Indies. 

SIR, 

Read May lo. T Have taken the Liberty to fend you 
^7+*- following Account, which, I 

think, contains fotnething very remarkable. If you 

think it worthy the Notice of the Royal Society, 

I beg you will lay it before them. 

During the exceeding dry, cold Weather in Fe- 
bruary and March laft, feveral of the Men brought 
Home in the 'Deptford and Dunkirk Men of War 
from the Wefi-lndies, were feized with fhort, im- 
portunate, afthmatic Coughs, without any Expedo- 

ration violent and almoft continual Palpitation of 

the Heart, with a perpetual intermitting, trembling, 
fluttering Pulfe, and a conftant Anxiety, Pain and 

Sinking of the Heart, as they expreffed it. They 

breathed with exceflive DifBculty, and could fcarce 

lie down in Bed without Suffocation. Their Heads, 

as it were, funk between their Shoulders, and they 

had very dead, heavy Countenances. Some had 

Pains of the Side, though very little apparent Fever. 

Upwards of Twenty Perfons were in a very fhort 
Time carried off towards the End of March in this 
Manner, notwithftanding the moft proper and dili- 
gent Care, by Bleeding, Vomiting, Bliftering, Atte- 
nuants, Diluents, &c. 

R Upon 
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upon this, Mr. Wyatt, firft Surgeon of the Ho- 
fpital, who is not only a very ingenious, but careful 
Praaitioner, ordered Two of the Dead to be opened 
forthwith 5 they were about Forty Years old.-— He 
found monftrous Polypi in both their Hearts, and 
diredly had the Hearts ’carried to his own Houfe, and 
foon acquainted me with the whole Matter : We 
very carefully examined them. The ‘Polypi W'ere 
very nearly of the Colour of the Buff formed on the 
Surface of highly pleuritic or rheumatic Blood, when 
quite cold, or rather whiter. They we«^ vaftly tqugh, 
and foemed to be formed of various Lamina very 
clofely conneded, though here-and-there a bloody 

Vein,* as it were, was interfperfed. They were not 

only firmly attached to the flefhly Columns of the 
Heart, but were alfo funk and inferted ftrongly into 
the Intercfflfimnia, or Sulci, and that even to the vety 

Bottom of the Ventricules. ^Thefe Roots, if we 

may fo call them, were of a whiter Colour than the 
Body of the Polypus. 

One of thefe Polypi (taken out of the Heart of 
Jeremy Mannings) weighed a full Ounce, not in- 
cluding Its Ramifications in the Arteria Pulmonaris 
and the Ca'va, but as it was taken out of the Right 
Auiicle and Ventricle 1 for it was one continued 
Mafs, and flrongly adhered to both. 

The Polypus taken out of the Left Ventricle of the 
fame Heart, was alfo very confidcrable, and rather 
more firm and compad than that of the Right, bilt 
of the very fame Colour, and firmly implanted into 
the Sides of the Ventricle quite down to the Macro 

Cordis. Its Branches were foot a great W ay into 

the Subclavian and Carotid Arteries but very littler 

down 
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down the Aorta. 1 obfemd one of the femilunai: 

Valves of the Aorta beginning to grow bony. 

There were likewife found very great Tolypi in 
the Right and Left Cavities of the other Heart, of 
the fame Colour, Firmnefs and Tenacity, but not 
altogether fo large j and they refpe£tively branched 
their Appendices a great Way into the Pulmonary 
Artery, Aorta., &c. 

More of the -Sailors dying in the very fame way 
fbon after, the Thorax of another was opened, that 

of a young Man about Twenty. In the Right Au* 

ricule and Ventricule of his Heart was found a large 
tough fubrubicund Tolypus, not quite fo white as 
thole mentioned before but there was no fuch Con- 
cretion in the Left. 

Now though ICerjzrm^ius ^nd' others have endea- 
voured to explode the Notion of the Formation of 
true Tolypi in theHeart and Blood-vcflels ; yet Mad 
pighdus., Sarth&hne^ Tulpius, Techhn, and otliers, 
hav^ ^iy^h ns fneopteftable Inftances of the Exiftence 
of t.mc Tolypi in the Heart, in the ftriaeft Senfe: 
aticf you" have here Three unqueftionable Evidences 
of the like Natuie : Such, indeed, efpecially the Two 
former, as I never have before met with amidft the 
very numerous Diffeclions 1 have been firft and iaft 
prefent at. 

Before I conclude this, it may not.be amifs to men- 
tion, that 1 had the firft Lieutenant and Puifcr of the 
T>mkrk under my Care in veiy fetere 'Plearo- 
peripneumonies, whofc Blood was as vifcid as I ever 
faw; and they were with vciy great Difficulty faved, 
i^r £iO)5ld they be brought to expedorate till the 

Seventh Day of the Fever. 

R 2 It 
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It may be obferved alfo, that the above Ships came 
Home from a very hot Climate into a very cold one, 
in the midft of Winter, and that a long-continued 
Courfe of North-eafterly Winds kept on, and even 
increafed, the Cold to a great Degree- — that Pleu- 
rifies, Teripnetmonies, &c. are commonly the Effeds 
of fuch a Conftitution of Air— that the Blood of 
fiich as labour under thefe Diforders is always ex- 
tremely fizy i and that the Heat of the Weather in 
the JVeJi'Indies, and large and long- continued Ufe 
of fpirituous Liquors, had greatly condenfed the 
Blood of thefe poor Bellows ; and that, in the Blood- 
veffels of the Thorax of fuch as die of thefe Dif- 
tempers, polypofe Concretions are not uncommonly 
found. 

I am, Sir, with the greateft Refpeft, 

Tlymoutb, 

April 23. 174a. 

humble Servant y 

J. HuxhamJ 


Tour obliged, 

and moft obedient. 


yil. Jn 
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Vll* AnE^tYdSf; of ^ Topographical^ Account 
of Bridgnorth in the County of Salop, row- 
munkated to the Royal Society hy the 
Rev. MrrScackhoufe, Minifier of St. Mary 
Magdalen in that Town 5 containing an 
Account of the Situation, Soil, Air, Births 
and Burials of that TlacCy and of fomeTn- 
muli Sepulchrales near it. 

Read June 3. 'T^ Ridgnofth is pleafantly fituated 

1741- Jj^ upon the River Severn^ on the 

Weft of the antient Foreft of Morfe, and was built, 
according to Camden, by Edelfleda V Lady of- the 

Mer~ 


* Tgken from the origipai Papa's of the Rev. Mr*. IRkhard Comes ^ 
late Minifier pf the Parifh of St. Mary Magdalen in 'Bridgnorth. 

a A fofeer Pronunciation only of its old Name BYugg or Brugg- 
north. In a Charter of King it is called m another of 

Bd^ardlll. Brugg and Brugg-riorth^ and in a Third of King Charles I. 
Bridgnorth, alias Bragg-north.^ alias Bruges. Both Bntgg and Bruges 
fignify a Bridge or Bridges, and the Termination whether it be? 

as fome would have it^ a Corruption of the Word Morfe or nor, was 
doubtlefe added with regard to the Situation of the Place. N. B. Bruges 
in Slanders is fo called from its many Bridges, and Brugg-hotok an old 
Word for Pontage or Biidge-toll. 

Edelfleda alias Elfleda^ eldefb Daughter of theGreat^ faid 
by fome to be the firft abfolute Monarch over the Engh/Jj. She 
married Ethelredy to whom Alfred gave the Government of the City 
of London^ which he had then taken from the Danes j and the Title of 
Earl of Meraa, an empty Title, till by his Valour he became MaRer 
of a great Part of that Province. After his Death, Elfleda^ being a 
Princefs of great martial Proweft? took upon her the Government of 
'her Husband, and fortified many Towns, to keep the Danes out of 

Mercia ; 
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Mercians', but eiicompafled with a Wall, and forti- 
fied, by Robert de Belefme s Earl of Shrewsbury 
and’ afterwards favoured by King ‘'John, and other 
Kings, with^many and great Privileges granted m 
their refpedfivfe Charters. ' It is governed by Two 
Batliffs with' the' Burgeffes in Common Hall aflem- 
bled : The Bailiffs are auhually chofen out of Twenty- 
four Aldermen upon St. Matthew ^ Day, after the 
following remarlcablc Manner : The Court being 
mcr, the Names off Twelve Aldermpa (Seniors of 
thofe that are there p.rAfept, .-aj^d who1aav6,not;bcen 
Callers for three Years before) being fepar^tely written 
■upon fmall Scrolls of Paper, alhof the fame Size, and 
rolled up/clofe by the Town-Clerk, Sre thrown into 
a farge Burfc;, which b?ing fhut, well fhaken and 
tolfed by the two Charnherlains, ftanding upon the 
Chequer d, is afterwards held open betwixt them, 
before the Bailiffs ; whence each Bailiff, according to 
Seniority, putting in his Hand, takes a Scroll, by 
which the Callers are fixed, who immediately mount- 
ing the Chequer, alternately call the Jury oat of fuch 

IMlttcia : Alterwatds fhe carried ber Arms, in Conjunftion with her 
Brother King Edward^ againft the and obliged them to become 
tnbutary About this time (-9x3) llie is faid to have built and re*- 
paired ieveral Places^ as Stafford^ Bndgnorthy ^c. See from 

Sax, Aim^Umfmg. tlon.^nd VoLI pag. 38. ^ 

« Eohert de Belefme-^ a Man outrageoufly ‘cruel to bis own Sdds and 

-.-r? ji.. t — *1- rt \ 1 .1 f 4 i 

bnfoned, othets fay, 
Mtment for his noco 

rious WickedneC $ee Cmden^ Baherh Chromch-^ &c. 

^ A large fquare Table in the Middle Of the Court, enedm^aS^d 
with Seats 

Peffons 





Perfons .ds are Burgeffes, and then pre'fent in' Court, 
to the Number of Fourteen. Thefe being ajl fworn 
neither to eat nor drink, till they, or Twelve of 
them, have made, t^hoice of Two fit Perfons (who 
have not been Bailiffs for Three Years before)- to ferve 
the Office of Bailiffs for the Year: enfiiing, are locked • 
up together, until agreed ; which hath often occa- 
fioned very long and tedious Faftings,-- even to the 
Prejudice of their Healths: However, when they, 
are agreed,, they jnak,e Report , of -ithe Perfons .tljey 
have elefted, and they* are 'fworn inro Office ffipon 
Michaelmas - dtny , 

This BorOugh, as other?, has a Record,er, 'Town- 
Clerk., and Tw.oRepfe'fentatives in Parliament. 

"The' Town' is divided by a ^tely;- Stone- %idgef 
over, x'dt Se'&efTl inthrTwo unecju'af Tattf} the leffier 
Part, that ''itel''tipori the Taft "of thh Riven,‘'''is called 
the. low Town, and confifts of Two, Streets, Oiie .er- 
teh'dlng from the Bridge to the vejy Foot oi Mprfej, 
and goes by the I^atue.of frp.m .a 
. .Religious'Houfe; them: iff ^i^dicated 

to SyT^M'.the-BapTihy'y^ * . ' 

■ The River 'ahdnnds. witiydivers^'.fo.rts. of The mo.ft 
excetlefit.'‘iFlffi,' 'as \Sai06ny‘Pi^^' ^hadt'Tto^^^ 
tingl ^loimieis, 'what goes 

here by the ,N|nre ,jp{ \ 

with'iled, netmlich uhhice tlfcxf^^’hffly ffi'eiSpbfs 


^ The Bi^iliffd:for'tl^ Tirae'-]^ing:^ Juftkcs; of tb(r J^eace^-a;^^ 
Lords of the Manor for the faid Town and Liberties^ which arc 

extenfivcj being one way Six or Seven'Miles. 

^ This B,u.dge has Seven Arches,, and .formerly bad a DfaWj Eort- 
"cull is, and other Engines of ‘Defence : dldGw^e-bQ^fe^fUp6n jt is 

' i)lli tlandingj and feveral oiher Houfes have been built ufon it§ Pie'rs. * 

^ ^ . lie 
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lie itt^ s mofc Xiinc on. its Sides* It icldotn 

exceeds Four or Five Inch.es in Lengthy fliid is of n 
moft delicious Tafte, but to be taken only at certain 
Seafonsofthe Year; In Summer, when the Water 
is low, the -Filher .goes hye-Lcggcd into the Shallows, 
and, having on a Pair of old Shoes, flirs up the Gravel 
and Sand, fo as- to difcolojit the W^ater; and thus, by 
angling there, ufually takes many of them, together 
with Gudgeons and Blays 5 but they are moftly taken 
with an 'artificial Fly. 

The Head of this Rly^r is on the Mountain Blymllj- 
mon in the County of Montgo'mery, whence it flows 
through this County, that of W^orcefieir, and Glou~ 
cefler., diffuftng its vital Moifture as it pafles, till it 
empties itfelf into the Severn Sea below the City of 
^r.^tf/. /it.'islm'avigahl’e for about 140 Miles, and 
has a gre^t '.Number of VefTels s continually plying 
upon it. ^ f 

The Soil in thefe' Parts is of a very different Na- 
ture ; Eaftward of the River Severn lies a fine dry 
Tandy Soil, fit ,for beating Rye-> Barley^ &c. and is 
therefore commonly diftinguifhed by the Name of 
the Rye-lmd p.o’csx the other 'Parts of the Country, 
that lie on- the Weft 'of the River j where the Soil is 
much upon a moift Clay, fit for Wheat, Teafe, &c. 
yet not £0 peculiarly adapted to thefe forts of Grain, 
but thai^ feveral lighter Parts of this Quarter often- 
times bear very plentiful Crops of Barley, Oats, See. 

The'Comnion Fields adjoining to the Town bear 
Grain of all Kinds, one of them being yearly ap- 


i Moft of the VefTels made ufe of upon this River are built here 
in feveral Dock-yards. 

" pro- 
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pfopriated for Corn 5 nay, the very Sides of the Rock 
upon which the Town ftands, though the Soil there 
be but fhallow, yet, when well manured, produces 
great and very early Crops of Teafe, Beans, Cucum- 
bers, Afparagiis, and all forts of Garden-herbs in Per- 
fedion. 

The high Town lies upon the Weftern Bank of 
the River: That rifes gradually to a conftderabic 
Height. The Afcent begins from the End of the 
Bridge, where what is firft worth Notice, is, a Paf- 
fage h for People on Foot, cut deep in the Rock, 
afeending with convenient Flights oi Steps at proper 
Diftances, much rcfembling, as Travellers have ob- 
ferved, the Afcent of Mount Calvary in Jerufalem, 
On the South of this Paflage, opens a large Cave > in 
the Rock, remarkable here for being the Repofitory 
of excellent Beer : At the Entrance of this ftands a 
Lion rampant, carved in Stone, and within is a large 
Tun containing above Five Hogftieads. 

The Air of this Place is exceeding healthy, and, 
for ought I know, may vie even with that of Mm^- 
pelter itfelf. It is certain, we have very few con- 
fumptive People amongft us, fo that as it is prefer- 
vative to the Natives, in all Probability it might be 
reftorative to Strangers. However, we have this 
Convenience from the Variety of Situation K that if 

^ About 1^)0 Yards in Length. 

i In Lengrh 33^ in Breadth 27 Feet. 

^ Dr. Hollhzsj an eminent Phyftcian in Shre^xshury^ Father to tlie 
late Dr. Uolhns^ Phyfician to his prefent Majesty, made it his 
Obfervation, That when any Epidemical Diftempers were abroad, 
Bridgnorth was fooner freed from them than any other Place that he 
knew. The fame hath been fince confirmed by the Obiervations of 
Pr. Allton] Weaver^ now an ingenious Phyfician in this Plac«. 


the 
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the Air in the upper Part of the Town be too fine 
and ftiarp for our Conftitutions, we may foon remove 
into the Lower, where it is much foftcr, and by that 
means pofTibly find Relief, and continue till Old Age 
In its natural Courfe carries us to the Grave. In fhort, 
many of the Inhabitants here live to very advanced 
Years, there being many Inftances of thofe that have 
exceeded an Hundred K 


’ N.B, There are three old Hatters now living (1739) in the Pa- 
■rirtr of St. Mary Magdalen, and bidding fair for an Hundred each, 
whofe prefent Ages, being computed together, make fomewhat more 
than 257 Years. 


4 
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A Tabic of Birriis md Burials for is Ti^rSi k the 
of St, Mary Magdalen, ^A'hkh eontmis 
about $10 Families i md of St. Leonard, contain-’ 
tainlng about $$o Families i ‘which, allowing Five 
to each Family, amounts to 2600 Inhabitants in 
the Tarijh of St. Mary, and to 27 yo in the Tarijb 
of St. Leonard i in all $1$ o. 


In the Parifh of 

St, Maff Magdalen, 

Births, Burials, 

54.. 1 19, SqIo Pox. 

1727. 

Births. 

68. 

In the Parifii of 

St. Leonard. 

Burials. 

100. Sm. Pox." 

72. 

77. ... . 

1728. 

72. 

61. 

52, 

74 » • . » • 

1729- 

54. 

78. 

6$. 

78 

1730. 

84. 

65. 

75. 

3 ^9 • * « • 

1731. 

70, 

53. 

<54. 

41 

1732. 

47. 

49. 

70, 

• • • • 

1733. 

79. 

<55. 

<59. 

77 

1734. 

64. 

90. 


$6* . . * » 

1735. 

72. 

57. 

60, 

5 2r. • • • • • 

1736. 

79 ' 

39 . 

07 . 

2 2 . ... 9 

X 737 - 

71 - 

$ 6 . 

^ 5 1 • 

5 3 * • * * « 

. 1738* 

6Z. 

6 f. 

75 f- 

71 1, 

Tnta] Inrre^fp 8 8. 

S Z 

778, 


S £ 
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Sepulchral Tumuli upon Morfe near Bridgnorth, in 
^ the County <?/ Salop, fuppofed to be Daniih. 



Baft and Weft Sides North and South Sides 

3 6 Yards long. 3 3 Yards long. 


la July 1740. I obfcrvcd upon Morfe the Tumuli 
as reprefented above, where the Soil is a ftrong Gra- 
vel. Montfaucon in his Antiquities tells us, that the 
old Cimbri ® were wont to throw up Heaps of Gra- 


® Old Inhabitants of Denmark. 


vcl 
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vel upon their Graves ; and that th'e more remarkable 
the Perfons were, the larger were the Tumtili over 
them. I therefore imagined, that this might pollibly 
be a Burying-place of the Danes, who, I think, ’tis 
generally owned, were Defcendants of thofe People. 
For Satisfadion, I caufed the middle and largeft Di- 
miihts to be dug through from North to South (Sec 
aa in the Figure), fuppofing by that Method I muft 
crofs the Site of any Body that might have been laid 
there. We dug about Seven Feet deep, even to the 
folid Rock, without meeting with any thing temark- 
able, but an iron Shell, in Shape of a fmall Egg, with 
a round Hole at one End, but ib cankered and 
decayed, that it eafily broke into fmall Pieces; this 
we judged to have been the Bofs of a Sword. How- 
ever, upon viewing the Trench that we had dug, we 
perceived upon the Weft Side a* Hollow in the Gra- 
vel, which, upon Trial, extended, horizontally Four 
or FiVeFeet; and under this Hollow (See bb in the 
Figure) we found one of th'e large Vertebra of the 
Loins, with its Proceifes pretty perfed, but throughly 
petrified ; and, upon further Search, feveral Portions 
of Bones, all alike petrified, but fo difguifed, that 
wc could not difeover to what Part of the Body they 
belonged. We afterwards opened one of the leffer 
Tumuli (See er in the Figure), and found what is 
thought to be the Os Sacrum, and many other fmall 
Pieces of Bones, in a petrified State. It was great 
Odds that wc had found nothing at all ; but Nature 
favoured us, by preferving fome few Tokens of An- 
tiquity. During this Search, the People were much 
alarmed, and flocked to the Place in great Num- 
bers, expedting, I prefume> to have feen Wonders ; 
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f)Ut being difappointcd, they foon fpread a Report 
over the Country, that by a Difcovery made by fomc 
anticnt Writingsi wc dug there for Treafure, by 
which we were greatly enriched ; To prevent the 
further Concourfc of the People, we were glad 
to fill up the Trenches; and leave the other Jumiili 
unexamined. 

N. B. The 'bM^&Tumnhs is about Nine Yards in Diameter, and 
the leffer about Eight Yards each at the Plain. 


yill. of a Letter from the Right Hon^^^ 
Robert James Lord Petre, F. R. S. to Martin, 
Polices, Efq:> fP. R. S. concerning fome extras 
ordinary Effects of Lightning. 

SIR, Brook-Jireet, Jime 24. 1742* 

June *4- Tuefday Morning, between Three 

J 74 i- and Four o’CIock, we had at 

Thorndon fomc of the moft terrible Thunder I ever 
heard ; and, indeed, by thcEffedls of it, I have Rea- 
fon to conclude, that it was very near us, as well as 
by the Noife, to which I really think no other Thun- 
der I ever yet had any Notion of, could be compared. 
It has beat down a Chimney at aFarm-houfe jiift by, 
and the Lightning has alfo ftruck Two large Oaks in 
my Park, which ftand about Forty or Fifty Feet 
apart. In one of them I do not obferve any thing 
much different from other Trees which I have before 
feen ftruck with Lightning; the only thing that 
feems remarkable, is, that the greateft Damage ap-^ 

pears 
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pears to be done to the Eaft Side of the Tree, al- 
though it is certain, that the Storm all came from the 
South-Weft. This Tree is extremely (hattered, and 
fplit from the Top to the Bottom ; and on the South- 
Weft Side, juft by the Root, there is a large Hole 
made in the Ground, about Six or Seven Inches Dia- 
meter, and about a Foot or Fifteen Inches deep. 
But in the other Tree, I think, there is fomething 
more particular 5 for there, without fhattering or fpUt- 
ting the Tree in the leaft, or fo much as difturbing* 
a fingle Branch, although there are a great many 
upon it, the Lightning has taken off the Bark about 
Five Inches wide, in a complete fpiral Line, from' 
about Forty Feet high, down to within about a Foot 
of the Ground, where the Width diminifhes to about 
Two Inches, and fo goes quite off : In the Centro 
of thefe Five Inches, it has entered the Wood about 
Three-fourths of an Inch deep, and about an Inch 
and half wide: This Hollow it has in great part 
cleared out intirely, and the reft is left hanging like. 
Pieces of broken or untwifted Ropes ; this Hollow 
alfo diminifhes near the Ground, and dies quite out 
exactly at the Ground ; The fpiral Line is exactly 
regular, and goes juft once round the Tree, or but 
very little more, and, as near as I can obferve, is ex- 
aflly of an equal Width all the Way. The Surface, 
of the Bark of both the Trees is remarkably , touched 
for about Ten Feet from the Ground, as if it were- 
fhot all over with Small-fhot, each of which feems 
to have taken off little Scales or outfide Pieces of the 
Bark, from an Inch and half or Two Inches broad 
and long, to a quarter of an Inch. I will add no 
more, than only to wifb, that this Account may prove 
» any 
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any thin^ new or agteeable to yon, to dciire you to 
cxcufe the great Hurry in which it is wrote, and to 
allure you, that I am very iinccrcly, 

SIJ?, 

Tout faithful 
Humble Servant y 
Petre. 

N. B. EffetTrs of Lighttiiug, like this, were obferved by Sir 
Clark See Philofipbual TratijaSwns, N° 454. p. 

IX. An Account oj a Meteor feen at Peckham, 
Dec. 1 1. 1741. hy Tho. Milner, M. 2 ). 

Rc*ijanea4. 'i'^Ecember 11. 1741. 3 t Seven Mi- 
J 74 i- nutes paft One in the Afternoon by 

the common Clocks, a Globe of Light, fomewhat 
larger than the horizontal Full Moon, and as bright 
as the Moon appears at any time while the Sun is 
above the Horizon, inftantaneoufly appeared, in a 
blue clear Sky, about the S. S. E. moving towards 
the EaU with a continual equable Motion, and leaving 
behind it a narrow Streak of Light, whiter than the 
Globe itfclf, throughout its whole Courfe. Towards 
the End it appeared lefs than at the Beginning of its 
Motion 5 and within Three, or at moft Four Seconds, 
it fuddenly vaniflicd. Its apparent Velocity was nearly 
equal to half the Velocity of thofe ufual Meteors 
commonly called falling or fhooting Stars ; This may 
be thought an indeterminate way of exprefling its 
Velocity, as thofe falling Stars vary in the Swifrnels 
of their Motions 5 but if fuch be underftood as have 
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a mean Veloclt7, between the fvvifteft and the flowefl', 
it exprefl'es, in the beft manner I can think of; the 
apparent Velocity of its Motion. 

. • The narrow luminous Streak remained very diftinft 
after the Globe was gone j and gave a fair Oppor- 
tunity for taking the Elevation of this Fh£?iOfnenon 
above the Horizon, at the Beginning and End of its 
Motion, (jrr. had there been proper Inftruments 
ready at hand : This not being the Cafe, I guefled the 
Elevation of the Globe, when it firft appeared, was 
near 3 o°- But fome Days after, being cxadly in the 
fame Situation as when I faw this Meteor, I took the 
Elevation of a fmall Cloud, which appeared to be in 
the fame Place, with a Quadrant of Two Feet B^adius, 
and found it to be but 20°* This luminous Trad, or 
Path, feemed a Right Line, not quite parallel, but a 
little inclined to the Plane of the Horizon, viz. 
higheft towards the Eaft. It was at firft very narrow, 
and pointed at each Extremity but foon grew broader, 
and within 20 Minutes after the Appearance, which 
was the laft time I faw any thing of this Affair, it 
appeared cxadly like a long bright rare Cloud, dif* 
continued in two Places, above three times its fiifl: 
Breadth, and a little more inclined to, and elevated 
above the Horizon, than it was immediately after 
the Motion of the Globe. 

Thomas Milner » 

1742, 


X. Some 
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X. Some ConjeSfuves concsvning Electricity, and 
the Rife of Vapours, hy J. T. Defaguliers, 
XX. 2). F. R. S. 

Kead June 14. 'V' T IS propcc firft to mention by way of 

i74i. preliminary, ’T\vix. Monf. Tin Faye’s 

Alfei-tion of Two Sorts of Eledricity is found to be 
true by Obfervations and Experiments, wz,. That 
Bodies endowed with the Vitreous Ekdricity repel 
one another, and attrad thofe that have the Refmous 
Eledricity, on the contrary, thofe that are endowed 
with the Refmous Eledricity repel one anorher, but 
attrad thofe that have the Vitreous Eledricity. 

I fuppofe Particles of pure Air to be Eledric Bodies 
always in a State of Eledricity, and that Vitreous 
Eledricity. 

I/?, Becaufe Particles of Air repel one another 
without touching, as has been deduced from Experi- 
ments and Obfervations. 

^dly■, Becaufc, when the Air is dry, the GlafsTube 
rubbed (or only wanned) throws out its Efflu'via., 
which the Air drives back to the Tube, from whence 
they dart out anew, and fo move backwards and 
forwards with a vibratory Motion, which continues 
their Eledricity. 

idly, Becaufe the Feather made eledric by the 
Tube, and darted from ir, keeps its Eledricity a long 
time in dry Air , whereas, when the Air is moift, the 
moift Particles, which are non-eledric, being attraded 
by the Feather, foon make it lofe this Eledricity, 
which aifo happens even to the Tube in a little time. . 

From 
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■ From this Confideration it will be eafy to account 
for a famous Experiment of the late Mr. Hawksbee, 
which is this - - 

Having pumped out all the Air from a Glafs Globs, 
he caufed it to turn on its Axis very fwiftly, by 
means of a Rope with a Wheel and Fully j then rub- 
bing the Glafs with his Hand during its Motion, there 
appeared a great deal of Light of a purple Colour 
within the Globe, without any Light or Attraction 
obferved on the Outfide of the Glafs, which is ob- 
ferved when the Air has not been pumped out. 
Then turning the Cock fo as to readmit the Air 
gently into the Globe during its Motion, the Light 
was broken and interrupted, diminiChing gradually, 
till at laft it appeared only on the Outfide of the Glafs, 
where it was accompanied with Attradlion. Docs it 
not appear to be, that at firft the external Air by its“ 
Refinance drives back the EleCtric Sffluway which go 
then to the Infide of the Globe, where there is the 
leaft Refiftance? For we obferve, that as the Air 
comes in, it repels the EleCiric Effluvia-, that go 
inwards no longer, when all the Air is come in. If 
the Fad be fo, as the Experiment fhews, is not my 
Conjecture proved, 'viz. that the Air is EleCtrical ? 

In the Reverend and Learned Dr. Hales s Vegetable 
Statics, feveral of his Experiments ftiew, that Air is 
abforbed, and lofes its Elafticity by the Mixture ot 
fiilphurebus Vapours, fb that Four Quarts of Air in a 
Glafs Veflel will be reduced to Three. _ Will not this 
E‘hiS7iowenon be explained by the different Electri- 
city of Sulphur and Air J The Effluvia of Sulphur, 
being eledric, repel one another 5 and the Particles 
of Air, being alfo eledric, do iikewife repel each 

T 2 ' other. 
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other. But the Air being ckarical of a Vitreous 
Eleflricity, ancf Sulphur ot a R.cfiiious Eleftricity, the 
Particles of An* auraft thole of Sulphur,^ and the 
MoltcuLe compounded of them, becoming non- 
clearic, lofe their repulfive Force. 

It has for a great while been thought, that watery 
Vapours, that rife in Air to form Clouds, ufed to rife, 
bccaufe the \Vater which is of itfclf fpecifically 
heavier than Air, (being formed into little hollow 
Spherules or Bubbles filled with, an Jura, or thinner 
Air than the ambient Air) in this new State made a 
Fiuid of little Shells, fpecifically lighter than the am* 
bient Air in which it muft rife. But Philofophers arc 
come off of that Opinion ; and fuch as have impli- 
citlv come into it, may find it refuted in the 7 hilo- 
fophical TranfaBims, N° 407. 

Kow may not this Th£nomemn of the Rife of 
Vapours depend upon Eledricity in the following 
manner ? 

The Air v/hich flows at Top of the Surface of the 
Waters is elcdirical, and fo much the more as the 
Weather is hotter. Now in the fame manner as 
fmall Particles of Water jump towards the eleftric 
Tube, may not thofe Particles jump towards the Par- 
ticles of Air, which have much more fpecific Gra- 
tity than very fmall Particles of Water, and adhere 
to them ? Then the Air in Motion having carried 
off the Particles of Water, and driving them away as 
foon as it has made them cledrical, they repel one 
another, and alfo the Particles of Air. This is the 
Rcafon that a cubiclnch of Vapour is lighter than a 
cubic Inch of Air^ which would not happen, if the 
Paiticles of Vapour were only carried off in the In- 

tcrfiiccs 
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tctflices of Air, becaufe then a cubic Inch of Air, 
loaded with Vapour, would be made fpccifically 
heavier than an Inch of dry Air 5 which is contrary 
to Experiments, which fliew us by the Barometer, 
that Air which is moift, or full of Vapours, is always 
lighter than dry Air. 


XI. An Account of a young 

Woman, now Vtvlng at Wickham Market 
m Suffolk, who fpeaks readily and inteU 
Ugihljy though Jbe has hji her Tongue. 

Read July i. A Brief Account of this young Wo- 
.man's Cafe, in a Letter from Mr. 
Benjamin Boddington, oilfpwich, Turley -Merchant, 
to Mr. Henry Baker,T:K.S. .was communicated to 
the Royal Society in the Month of February 
laft, and appeared fo extraordinary, that Mr. Baker 
was defifed to make all pofTible Inquiries ihfO the 
Reality of the Baft, and lay before the Society what 
Information he Ihould receive in relation thereto. 

In purfuance of this, he wrote to Mr. Boddington, 
and begged the Favour of him to make, the ftriaeft 
and molt critical Inquiry he was able into this Affair, 
not only by viewing the.young Womans Mouth, and 
examining her himfelf, but alio by calling to.Jiis 
Alllftancc' fdme skilful Gentleman in the Phyfical 
Way, and any other learned and judicious Perfon 
whom he. might judge moft likely to contribute to- 
wards difeovering the real Trtuh, and deteding any 
Error, Fallacy, ol Impofition. Fk like wife defired 
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they would heedfully obferve her Manner of fpeak- 
ing and articulating the Sounds of thofe Letters and 
Syllables, in the Formation whereof the Apex of the 
Tongue feems more particularly needful : And, in 
order to render their Examination more cafy, as well 
as more fatisfaftory, he fent a Lift of Letters and 
Sounds, together with fcveral fuch Sentences as he 
imagined would be moft difficult to be pronounced 
without the Help of the Tongue. 

Mr. Boddington, as foon after this as their Affairs 
would give them Leave, prevailed upon Mr. Kotcutt, 
a Minifter, a learned and curious Gentleman, and 
Mr. Hammond, who perfeSly underftands -Anatomy, 
to accompany him to Wickham Market, about Twelve 
Miles from Jpfwich, where the young Woman lives j 
whofe Cafe (after they had infpe(fted her Mouth, and 
examined her in the ftridteft Manner) is fet forth in 
the following Certificate figned by them all, 

Ipfwkh, April 9. 1742. 

have this Day been at Wickham Market, to 
fatisfy our Curiofity concerning Margaret 
Cutting, a young Woman, who, we were informed, 
could talk and difeourfe without a Tongue. 

She informed us, that ffie was now more than 
Twenty Years of Age, born at 7 urnjial, a Village 
within Four Miles of Wickham Market in Suffolk, 
where ffie loft her Tongue by a Cancer [being then 
about Eour Years old]. It firft appeared like a fmall 
black Speck on the upper Superficies of the Tongue, 
and foon eat its Way quire to the Root of it. She was 
under the Care of Mr. Scotchmore, a Surgeon of Sax* 
mimdham, who foon pronounced the Cafe incurable- : 

How- 
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However, he continued ufing the beft Means he could 
for her Relief. One Day when he was Syringing of 
it, the Tongue dropped out, and they received it into 
a Plate, the Girl, to their Amazement, faying to her 
Mother, “ Don’t be frighted. Mamma 5 ’twill grow 
“ again.” It was near a Quarter of a Year after, before 
it was quite cured. 

We proceeded to examine her Mouth with the 
greateft Exaftnefs we could, but found not the leaft 
Appearance of any remaining Part of a Tongue, nor 
was there any Unjtila. We obferved a fleftiyExcre- 
fcence on the under Left Jaw, extending itfelf almoft 
TO the Place where the Uvula, fhould be, about a 
-Finger broad ; This Excrefcence, Ihe faid, did not 
begin to grow till fome Years after the Cure : It is by 
no means moveable, but quite fixed to the Parts 
adjacent. The PafTage down the Throat, at the Place 
where the Uvula Ihould be, or a little to the Right 
of it, is a circular open Hole, large enough to admit 
a fraall Nutmeg. 

Notwithftanding the wantof fo-nec-effory an Organ 
as the Tongue was generally fuppofed to be, to form 
a great Part of our Speech, and hkewife to be affift- 
ing in Deglutition, to our great Admiration, fhe per- 
formed the Office of Deglutition, both in fwallowing 
Solids and Fluids, as well as wc could, and in rhe 
fame manner ; And as to Speech^ fhe difeourfed as 
fluently and well as other Perfons do,- though we 
obferved a fmall Sound, like what is ufually called 
fpeaking through the Nofej but, flic faid, flic had 
then a great Cold, and ftie believed that occafioiicd 
ir. She pronounced Letters and Syllables very arti- 
culately ; the Vowels flie pronounced pcifcclly, as alfo 

thofe 
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thofc Coiifonaiits, Syllable?, and Words, that feemed 
nccefiai'V to rcc^uirc the Idelp oF the Tongue, 
as * /, 4 t,n,r, at, d, ath, afi, cha, la, ta,ja. The 
little Tjog did not eat .Bread.— r-T ouch the Tooth. 

Try io light 1 he. Candle. : Thrice Thirty- 

three.— Tet the large Cat Jcratch the Itttle 

T>og .' — Hhe Church. doth.—r- Lilly . — ■ All 

thel'e fhe pronounced perfectly. She read to us in a 
Book very diftindlly and plain j only wc obferved, 
•that fometimes (he pronounced words ending in dth 
as et..— end.s& emb— ad as eib.i—\ but it required a 
nice and ftrid Attention to obferve even this Differ- 
ence of Sound. She fings very prettily, and pro- 
nounced her Words in Singing as is common. What 
is' ftill very wonderful, notvithftanding the Lofs of 
this ufeful Organ the .Tongue, which .is generally 
allowed by Anatomifts, and Natural Philofophers, to 
be the chief, if not the foie Organ of Tafte, fhe diftin- 
guiflies all Taftes very nicely, and can tell the Icaft 
perceivable Difference in either Smell or Tafte. 

We the Underwritten do atteft the above to be a 
true Account. 

Benjamin Boddington. 

William Hotcutt, Minifter. 

William Hammond, Apothecary. 

Mr. Baker received along with the foregoing Cer- 
tificate, by Letter from Mr. Boddington, fome farther 

Particulars, which he fuppofed lei's material. He 

fays, in her Perfon ftie is a little thin Body, genteel 

* Thefe were the Letters, Sounds and Sentences mentioned by 
Mr. Baker. 

enough. 
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enough, a pretty good Face, fair Complexion, with 
light-brown Hair, of a weakly Conftitution, lame on 
one Side, through Weaknefs after a Fever and the 
Small-pox, which fhe had laft Summer. She feems 
a v/cll-behaved Girl, and has nothing of a Country 
Mien. She difcourfes agreeably, very fluently and 
pertinentl}’, has every thing clean and neat about her, 
gets her Livelihood by making Mantuas, and has an 
Aunt in London, named Mmy Cutting, who isHoufe- 
keeper to the Dowager Lady Rockford in Bond- 
fireet. 

He fays, if fhe were among Twenty People in a 
Room, he thinks it would be impoflible for a Stranger 
by any means to guefs her being the Ferfon without 
a Tongue, for fhe has no odd Motion of her Mouth 
or Lips in Speaking : She fings with an cafy Air, and 
modulates her Voice prettily.’ —— 'He asked her, if 
fhe did not mils her Tongue, or find any Inconve- 
nience from the Want of it? She anlwcred. No: Not 
in the leaft ; nor could fhe imagine what Advantage 
he had in the Ufe of his. He inquired, how fhe did 
to guide her Food in her Mouth to eat ; She replied, 
very eafily.fhe could eat before, onone Side or the other 
as fhe pleafed, but could not explain the Manner 
how. He was very obferving to fee her eat, but 
could difcern no Diference from others in the moving 
of her Jaws, or other Motions of her Face, nor in her 
fwallowing Food, or in drinking , (he did both very 
neatly, and had exa(9:ly the fame Morion in her 
Throat as we have in itspafling down. 

He was apprehenfive the Excrefcence mentioned in 
the Certificate, might, in fome raeafurc, fupply the 
Ufe of a Tongue j but fhe aflured him, it never 

U moved 
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moved ill the Icaft, and that fhe fpokc as v/cli before 
it be2;aa to grow (which was fcveral Years after the 
Cure)} zadtlu Hammo7idconv\i\c(:dh\m, by trying 
with their Fingers and a Spoon-, that it was quite fixe 

and immoveable. He obferves further, that fhe is 

no ways ailifted by a good Set of Teeth; for fhe has 
but few, thofe bad, and fcarcc fo high as her Gums.™ 
He asked her, in what Part of her Mouth her moft 
fenfible Tafte lay? She faid, it was all over alike ; and, 
fmiling, added, She was afraid fhe was too nice in 
that i for, if her Butter was not curious, fhe eat dry 
Bread. 

Mr. Boddington, in another Letter to Mr. James 
Theobald, F. R. S. dated the 14th of April 1742- after 
giving an Account of this young Woman in the Man- 
ner as before, adds, He can recollefl nothing more, 
except her telling him, that though fhe was able to 
fpeak from the very firfl: lofing of her Tongue, fhe 
was not fo happy as to her Deglutition ; for fhe was 
unable to fwallow any thing folid for many Months 
after, without its being minced very fine, and then 
thruft into her Throat by a Finger : But by degrees, 
Ihe knows not how, fhe became able to manage with- 
out that Help, and could eat any thing in the fame 

manner as other Perfons can.^ He adds. That, in his 

own Mind, he thinks the flcfhy Excrefcence is of 
great Service to her, though Ihe cannot make out in 
what manner : That for his own part, he had for- 
merly fuppofed it as impoffible to Ipeak without a 
Tongue, as to. fee without Eyes ,• and therefore expefts 
many, who Ihall hear this Account, will continue 
Unbelievers, and think he and his Friends are all 
mifiaken, that they do not know what they fee, and 
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that their Ignorance is the only Ground of their Ad- 
miration. 

While Mr. Baker was making his Inquiries, he was 
informed, that Mr. ’John ’T>ennisj Tobacconift, in 
Alderfgate-Jlreeti could give him a full and fatif- 
fa£lory Account of this Affair: He therefore applied 
to Mr. T>ennis, who affured him in a very civil, 
candid and intelligent Manner, that he was well ac- 
quainted with Margaret Cuttings having many Years 
ago been carried by a Gentleman to fee her as a Pro • 
digy for being able to fpeak without a Tongue : That 
he had feen herfeveral times fince, commonly calling 
on her when he travels that Way, and carrying forae 
Friend or other with him 5 and at all thefe times he 
had infpeaed her Mouth, and was fure fhe had no 
Tongue: And that laft Summer, in particular, he 
and another went to fee her: That he would declare 
this under his Hand, and fhould always be ready to 
atreft the Truth of it to any Body, or in any Manner. 
He like.wife gave an Account how fhe loft her Tongue, 
as he had it from her Mother, who died fome Years 
ago, and it was exadly as above related j and faid he 
had been told the fame by an Apothecary alfo, who 
had her in Hand along with Dr. Scotchmore. 

TheTeftiraony of Mr. ‘I>en.nis, and the Perfon who 
faw her with him laft Summer, is as follows : 

March 20. 1741- 

W E the under-written faw Margaret Cutting, at 
Wickham Market in Suffolk, in or about June 
laftj and, examining her Mouth, found fhe had no 
Tongue, and yet ftic fpeaks very intelligibly. 

John ^Dennis. 
Gabriel Daniells. 

U 2 My- 
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M Yfelf faw her in about Two or Three Years after 
her Tongue was loft, had a full Account of it 
from her Mother, heard her then fpcak, and have 
feen and heard her divers times fmee, and heard her 


talk better and better. 

She was under the Care 
nmndham, Suffolk. 


of Dr. Scotchmore at Sax- 
John Themis. 


Mr. tennis (upon Mr. Bakers Inquiry) wrote to 
the young Woman herfelf, acquaindng her, that 
many People would not believe it poflible for her to 
fpeak without a Tongue, and defiring fhe would not 
be alharaed to give an Account of herfelf under her 
own Hand i in Anfwer to which he received the fol- 
lowing Letter : 

T 7 Mr. John Dennis, in Alderfgate-ftreet. 

T his being the firft Opportunity that I had to 
anfwer your Letter, I alfure you, that I have no 
more Tongue in my Mouth than I had when you faw 
me iaft, which is none j but. Thanks be to my God, 
I have had the Happinefs to fpeak ever fince it came 
out, which was when I was about Four Years old. As 
for my Age now, I cannot rightly tell, but I think I 
am about Twenty-four Years old. I would have 
none fufped the Truth of it ; for I have no Tongue, 
and can fpeak very well, and this is from my own 
Fland. I was not afhamed to write about myfelf, but 
of my bad Writing. So no more, but I am 

Tout humble Servant, 
Margaret Cutting. 

The 
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The Cafe of this young Woman is indeed extraor- 
dinary * j but there are fevcral Examples of like Na- 
ture to be met with in medical Writers, and thofe of 
the greateft Authority ; one of which, as it has the 
Atteftation of a whole Univerfity, cannot be im- 
proper to mention here. Monjieur ^relmcourt , a 
very noted Phyfician, tells us, in his Treatife on the 
Small-pox, of a Cnild Eight Years of Age, who had 
loft his Tongue by that Diftemper, and was yet able 
to fpeak, to the Aftonilhment of the Univerfity of 
SaimuT in France-, and that the Univerfity (who 
doubtlefs had firft carefully examined into the Truth) 
had attefted it, by drawing up a particular Account 
of the Fad, that Poftcrity might have no room to 
doubt concerning the Validity of it. The Accounr 
is to be met with at large, in the Third Volume of 
the Ephemettdes Germanica, under the Title of 
Agloffojlomogr aphid. 

Tulpius too makes mention of a Man who had the 
Misfortune to have his Tongue cut out by the Turks, 
and yet, after Three Years, could fpeak very diftindly. 
He fays, he went himfelf to IFefop, a Town in Hol- 
land, to be fatisfied of the Truth of it, and found it 
to be as it was reported. Nay, he docs not fo much 
as mention any Defed: in his Speech, but aflures us, 
that he could pronounce thofe Letters which depend 
upon the Apex of the Tongue, even the Confonants, 
very articulately. And this Cafe is ftill the more 
■worthy Attention, bccaufc the Patient could nor 
fwallow even the lc4ft Quantity of Food, unlcfs he 
thrufi it into the Oefophagus by means of his Finger, 


* N. B. All the original Papers are in the Repoficory of the ’Ro) 
Smety. 


.-il 

If 



[ 'Ji ] 

If we go back to earlier Times, the Emperor 
in Cod. Tit. de Of. ‘Praf. Prat. Af fays, he 
had fcen venerable Men, qni abfcifis radicitus LmgmSy 
panas miferabiUter \o<\\}.t\i^sAm,'whofeTongHeshaAng 
been cut out by the Roots, they miferably spoke, or 
complained, of the Punifimentsihty had fuffcred. And 
again, N-onnullos oMos, cjiiibus Honoricnius Tanda~ 
lortm Rex Lingtias radicitus praciderat, loquelam 
tamen habuiffe intcgcam, that fome others, whole 
Tongues Honor tchius^ King of the Honduls, had cut 
out by the Roots, ferfeStly retained their Speech. 


XII. A iremarlabh Conformation, or Lufus 
Naturae, in a ChiM^ by C. Warwick, &/r- 
^eon, in Truro, Cornwall. 

Se^ijuiyi. A BOUT April 1741* one Sarah 
5741 - Allen, of the Parilhof St.Blazy, 

near Truro, having been married near Four Years, and 
Mother of Two Children, well-formed and living, 
was brought to-bed of my prefent Subjeft, but of io 
remarkable and preternatural a ConftUution, as muft 
render its whole Life inevitably miferable, the Par- 
ticulars whereof, from my repeated Obfervations, arc 
as follows : 

The Umbilicus is nearly in its natural Site, but 
fomewhat large and prominent, having more the 
Appearance of a Tumour, than the ordinary irregular 
Shape of that Organ. 

Immediately below this Umbilicus, is a large fun- 
gous Excrefcence, nearly the Size of a fmall Egg, but 

fomewhat 
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lomewhat depseffed, of a fiery Afped, and exquifitcly 
fenfible. The Surface is irregular, being compofed 
of divers Granulations or fmall Lobes of Fielh; and the 
Bails of it I could not well difcover, my Endeavours 
being attended with much Pain and Difficulty ^ how- 
ever, from the branchy Top of it, 1 am inclined to 
think it fomewhat pendulous. 

Beneath, adjoining to this is another pretty 

large Excrefcence, neither fenfible nor fpongy, as the 
former, but of a folid uniform Contexture. Its Pro- 
jection from the Abdotnen is about One- third of ah 
Inch, and, was there a Seftion made parallel to its 
Bails, it would be of an Elliptical Figure. In Shape 
and Dimenfions it fomewhat refembles the Gians 
'Penis, its Surface being covered with the fame fine 
Membrane, and has a fmall Indenture in the Top of 
it, but it is not fo large, and has no Aperture in it. 

Sufpended to this Gians, like the Omenttm to the 
Ventrkule, is a large Membrane of a femilunar Fi- 
gure, loofe, flexible, and, when turned up, capable of 
covering fome Fart of it. Its Texture nearly refembles 
that of the Praputium, or is fomewhat thicker. There 
is likewife a fmall Cord or Frantm, which arifing 
from the Circumference of this Membrane, and bi- 
fccling the above Gians, terminates under the Fmi- 
gus. About half an Inch below this Membrane, is a 
wrinkled Extuberance refembling a Scrotum, but of 
an uncertain Magnitude, great or fmall, as the Defcent 
of the Infant’s Intejiines, which having broken their 
natuial Confines, lorm an unfeemly Roll from one 
luguen to the other. Its Situation is about the upper 
Edge of the OsPubis, which, in examining this Parr, 
I found greatly deficient, and I am apt to believe, 

from 
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from the great Chafm which I perceived there, it 
nmfl be i ntuel y wanting. 

The nc%t thing to be obferveJ is the jyntts. I 
found the Situation of this Part more forward than 
ufual, at leaft by Two Inches ; and, if my Conicdurcs 
be right, the ReSiimy from this Pofition, muO: take 
its Courfe nearly through the Chafm of the Os 

Befides all thefe Inconveniencics, to complete the 
Child’s Mifery, there is a perpetual Dihillation of 
Urine from feme unfeen Paflages under the Fungus, 
exciting by its Acrimony, every Moment, Pains and 
Excoriations. 

To conclude : Its Sex is fo imperfed, and obfcurely 
reprefented, that it received no Baptifm till Four 
Months after it was born i when its Parents, flatter- 
ing ihemfelves that Nature might take a Turn fomc 
. time or other for the Child’s Advantage, gave it an 
Appellation applicable to either Sex, as Time and 
Circumftances fhould require, 

Truro ^ April 21. 1742. 

Explanation of the Figure prefixed^ 
Umbilicus. Gians. G. Anus. 

B. Fungus. E. Membrana. H. Frosnum. 

CC. Frolapfus. F. Scrotum. 


July I. 1742. The Society adjourned to OBoberzi. 
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Holbourm Printers to the Royal So- 
ciety. M.dcc.xlii. 
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I. A true Copy of a ^Papeir founds in the Hand 
Writing of Sir iJfaac Newton, amo7ig the 
Papers oj the late 2)r. Halley, containing a 
Ptefcription of an Inftmment for ohfer^ing 
the Moon’s Diftance from the Fixt Scars at 
Sea. 

at a. ~|"N the annexed Scheme, de- 

RoyaTsolt?! I notcs a Plate of Brafs, accurately di- 

October 28. vided in the Limb 2 ) into-|De- 

grees, ^ Minutes, and Minutes, 
by a Diagonal Scale } and the I Degrees, and y Mi- 
nutes, and — Minutes, counted for Degrees, Minutes, 
and Minutes. 

is a Telefcope, three or four Feet long, 
fixt on the Edge of that Brafs Plate. 

G, is a Specuhm, fixt on the faid Brals Plate per- 
pendicularly, as near as may be to the Objed-glafs of 
the Telefcope, fo as to be inclined 45 Degrees to the 
Axis of the Telefcope, and intercept half the Light 
which would otherwife come through the Telefcope 
to the Eye. 

C 2 ), is a moveable Index, turning about the Centre 
C, and, with its fiducial Edge, fhewing the Degrees, 
Minutes, and | Minutes, on the Limb of the Brafs 
Plate the Centre C, muft be ovcr-againft the 

Middle of the Speculum G. 

Hj is another Specu-lum, parallel to the former, 
when the fiducial Edge of the Index falls on oo^l qo' 
oo ‘' } fo that the fame Star may then appear through 

X 
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the Telefcope, in one and the fame Place, both by 
the direct Rays and by the reflex d ones , but if the 
Index be turned, the Star (hall appear in two Places, 
whole Diftance is Ihewed, on the Brafs Limb, by the 
Index. 

By this Inftrument, the Diftance of the Moon from 
any Fixt Star is thus obferved : View the Star through 
the Perfpicil by the dired Light, and the Moon by 
the Reflext (or on the contrary) ; and turn the Index 
till the Star touch the Limb of the Moon, and the 
Index fhall (hew upon the Brafs Limb of the Inftm- 
ment, the Diftance of the Star from- the Limb of the 
Moon j and though the Inftrument fhake, by the Mo- 
tion of your Ship at Sea, yet the Moon and Star will 
move together, as if they did really touch one another, 
in the Heavens 5 fo that an Obfervation may be made 
as exadfly at Sea as at Land. 

And by the fame Inftrument, may be obferved, 
exadly, the Altitudes of the Moon and Stars, by 
bringing them to the Horizon and thereby the Lati- 
tude, and Times of Obfervations, may be determined 
more exadly than by the Ways now in Ufe. • 

In the Time of the Obfervation, if the Inftrument 
move angularly about the Axis of the Telefcope, the 
Star will move in a Tangent of the Moon’s Limb, or 
of the Horizon 5 but the Obfervation may notvvith- 
ftanding be made exadly, by noting when the Line, 
deferibed by the Star, is a Tangent to the Moon’s 
Limb, or to the Horizon. 

To make the Inftrument ufcful, the Telefcope ought 
to take in a large Angle : And to make the Obferva- 
\ion true, let the Star touch the Moon’s Limb, not on 
the Outftde of the Limb, but on the Infide, 


II. m 
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H. The Effe^s of Cold ; together ‘with Oh- 
Jirvations of the Longitude, Latitude, and 
Declination of the Magnetic Needle, at 
Prince of Wales’s Fort, upon Churchill- 
River m Hudfon’s Bay, North America 5 
hy Capt, Chriftopher Middleton, F. R. S. 
Commander of His Majesty’s Ship 
Furnace, 1741 -a. 

Read oa. z 8 . “Y" Obfcivccl, that the Hares, Rabbets, 

Foxes and Far fridges, in September, 
and the Beginning of OBober, changed their native 
Colour to a fnowy White j and that for Six Months, 
in the fevereft Part of the Winter, 1 never faw any 
but what were all white, except fome Foxes of a 
different Sort, which were grizzled, and fome half 
red, half white. 

That Lakes and ftanding Waters, which are not 
above 10 or 12 Feet deep, are frozen to the Ground 
in Winter, and the Fifhes therein all penfh. 

Yet in Rivers near the Sea, and Lakes of a greater 
Depth than 10 or 12 Feet, Fifhes are caught all the 
Winter, by cutting Holes through the Ice down to 
the Water, and therein putting Lines and Hooks. 
But if they are to be taken with Nets, they cut fcveral 
Holes in a ftrait Line the Length of the Net, and 
pafs the Net, with a Stick faftened to the Head-line, 
from Hole to Hole, till it reaches the utmoft Extent; 
and what Fifhes come to thefc Holes for Air, are 
thereby entangled in the Net ; and thefe Filh, as foon 

X 2 as 
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as brought Into the open Air, arc inflantaneoufl./ 
frozen as ftilf as Srock-fifh. The Seamen likewife 
frefhea their fait Provifions, by cutting a large Hole 
through the lee .in the Stream or Tide of the River, 
which they do at the Beginning of the W intci, and 
keep it open all that Seafon. In this Hole they put 
their fait Meat, and the Minute it is immerfed under 
Water, it becomes pliable and foft, though before its 
Inimerfion it was hard frozen. 

Beef, Tork, Mutton, and Venifon, that are killed at 
the Beginning of the Winter, are .prelerved by the 
Proft, for Six or Seven Months, intirely free from 
Putrefadion, arid prove tolerable good eating. Like- 
wife Geefe, Bufttidges, and other Fowl, that are killed 
at the fame time, and kept with their Feathers on, 
and Guts in, require no other Prefervative but the 
Froft to make them good wholfome eating, as long 
as the Winter continues. All kinds of Fifh are pre- 
ferved in the like manner. 

In large Lakes and Rivers, the Ice is fometimes 
broken by imprifoned Vapours 5 and the Rocks, 
Trees, Joifts and Rafters of our Buildings, are burfl 
with a Noife not Icfs terrible than the firing off a 
great many Guns together. The Rocks which arc 
fplir by the Froft, are heaved up in great Heaps, leaving 
large Cavities behind j which I take to be caufed by 
imprifoned watery Vapours, that require more Room, 
when frozen, than they occupy in their fluid State. 
Neither do I think it unaccountable, that the Frofl' 
fliould be able to tear up Rocks and Trees, and fplit 
the Beams of our Houfes, when I confider the great 
Force and Elafticity thereof. If Beer or Water is left 
in Mugs, Cans, Bottles, nay in Copper Pots, though 

they 
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they were put by our Bed*fides, in a fevere Night they 
arc furely fplit to pieces before Morning, not being 
able to withftand the cxpanfive Force of the inclofed 
Ice. 

The Air is filled with innumerable Particles of Jce, 
very Iharp and angular, and plainly perceptible to rlie 
naked Eye. I have feveral times this W inter tried 
to make Obfervations of fome celeftial Bodies, par- 
ticularly the Emerlions of the Satellites of Jupiter-, 
with refleding and refrading Telefcopes; but the 
Metals and Glaffes, by that Time I could fix them to 
the Obfed, were covered a quarter of an Inch thick 
with Ice, and thereby the Objed rendered indiftind, 
fo that it is not without great Difficulties that any Ob- 
fervations can be taken. 

Bottles of ftrong Beer, Brandy, fir ong Brine, Spirits 
of f Vine, fet out in the open Air for Three or Four 
Hours, freeze to folid Ice. I have tried to get the 
Sun’s Refradion here to every Degree above the 
Horizon, with Elton’s Quadrant, .but to no Purpofe, 
for the Spirits froze almoft as foon as brought into 

open Air. . 

The Froft is never out of the Ground, how deep 
we cannot be certain. We have dug down lo or 
1 2 Feet, and found the Earth hard frozen in the Two 
Summer Months ; and what Moifture we find Five or 
Six Feet down, is white like Ice. 

The Waters or Rivets near the Sea, where the 
Current of the Tide flows ftrong, do not freeze 
above Nine or Ten Feet deep. 

All the Water we ufe for Cooking, Brewing, 6 yc. 
is melted Snow and Ice ; no Spring is yet found free 
from freezing, though dug never fo deep down. All 

Waters 
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Waters In-Iand are frozen faft by the Beginning of 
OBober, and continue fo tiil the Middle of May. 

The Wails of the Houfe we live in are of Stone, 
Two Feet thick, the Windows very fmall, with 
thick wooden Shutters, which are clofe fhut 1 8 Hours 
every Day in the. Winter. There arc Cellars under 
the Houfe, wherein we put our Wines, Brandy, Jirong 
Beer, ^tter, Cbeefe, &c. Four large Fires are made 
in great Stoves^ built on purpofc, every Day : As 
foon as the Wood is burnt down to a Coal, the Tops, 
of the Chimneys are clofe flopped with an Iron Co- 
ver: This keeps the Heat within the Houfe (though 
at the fame time the Smoke makes our Heads ake, 
and is very ofFcnfive and unwholforae) j notwith- 
ftanding which, in Four or Five Hours after the lire 
is our, the Infid e of theW^alls of our Houfe and Bed- 
places will; be Two or Three Inches. thick with Ice, 
•which is every Morning cut away vvith a Hatcher. 
Three or Four times a Day we make Iron Shot of 24 
"Pounds Weight red-hot, and hang them up in the 
Windows of oiir Apartments 1 have a good Fire 
in my Room the’ major Part of the 24 Hours, yet all 
this will notipreferye nqy Beer, Wine, Ink, &c. from 
Freezing. 

For our Winter Drefs we make ufe of Three Pair 
of Socks of coarfe Blanketting or DufBcld for the 
Feet, vvith a Pair oiT>eer-skm Shoes over them ; Two 
Pair of thick Englifi Stockings, and a Pair of Cloth 
Stockings upon them; Breeches lined with Flannel; 
Two or Three Englijh Jackets, and a Fur or Leather 
Gown over .them ; a, large Beaver Cap, double, to 
come over the Face and Shoulders, and a Cloth of 
Blanketting under the Chin ; with Yarn GIo.vcs, and 
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a large Pair of Beaver Mitrings hanging down from 
the Shoulders before, to put our Hands in, which 
reach up as high as our Elbows j yet notwithftanding 
this warm Cioathing, almoft every Day, fome of the 
Men that ftir abroad, if any Wind blows from the 
Northward, are dreadfully frozen ; fome have their 
Arms, Hands and Face bliftered and frozen in a terrible 
manner, the Skin coming off foon after they enter 
a warm Houfe, and fome have loft their Toes. Now 
their lying-in for the Cure of thefe frozen Parts, brings 
on the Scurvy in a lamentable manner. Many have 
died of it, and few are free from that Diftemper. I 
have procured them all the Helps I could, from the 
Diet this Country affords in Winter, fuch as frelh’’ 
Fifli, Paitridges, Broths, &€• and the Doftors have 
ufed their utmoft Skill in vain; for I find nothing 
will prevent that- Diftemper from being mortal, but 
Exercife and ftirring abroad. 

Corona and Tarhelia^ commonly called Halos; 
and Mock- Suns., appear frequently about the Sun and 
Moon here. They are feen once or twice a Week 
about the Sun, and once or twice a Month about the 
Moon, for Four or Five Months in the Winter, feverai 
Corona of different Diameters appearing at the fame 
time. 

I have feen Five or Six parallel Corona concentric 
with the Sun feverai times in the Winter, being for 
the moft part very bright, and always attended with 
Parhelia or Mock-Stms. The 'Parhelia are always 
accompanied with Corona ^ if the Weather is clear ; and 
continue tor feverai Days together, from the Suns' 
Rifing to his Setting. Thefe Rings are of various Co- 
lours, and about 40 or 50 Degrees in Diameter. 



C '“i ] 

The frequent Appearance ofthefe ThammenA in 
this frozen Clinic Iccms to coniinn "Defcartess. 
Hypothciis, who fuppofes them to proceed from Ice 
lulpeiided in the Air. 

The Aurora Borealis is muchoftener fccii here than 
in England'-, fcldora a Night paffes in the Winter 
free from their Appearance. They fliinc with a fur- 
prifing Brightnefs; darkening all the Stars and Planets, 
and covering the whole Hemiiphere : Their tremulous 
Morion from all Parts, the Beauty and Luftre, arc 
much the fame as in. the Northern Parts of Scotland 
and ^Denmark, &c. 

The dreadful long Winters here may almoft be 
compared to the Polar Parts, where the Abfeiice of 
the Sun continues for Six Months; the Air being 
perpetually chilled and frozen by the Northerly 
Winds in Winter, and the cold Fogs and Mifts ob- 
ftruding the Sun’s Beams in the fhort Summer wc 
have here ; for notwithftanding the Snow and Ice is 
then diflblvcd in the Low-lands and Plains, yet the 
Mountains are perpetually covered with Snow, and 
incredible large Bodies of Ice continue in the adjacent 
Seas. If the Air blows from the Southern Parrs, the 
Air is tolerably warm, but very cold when it comes 
from the Northward, and it feldom blows otherwife 
than between the North-eaft and North-weft, except 
in the Two Summer Months, when we have, for the 
major Part, light Gales between the Baft and the 
North, and Calms. 

The Northerly Winds being fo extremely cold, is 
owing to the Neighbourhood of high Mountains, 
whofe Tops are perpetually covered with Snow, 
which exceedingly chills the Air palling over them. 

The 



r *<53 ] 

The Fogs and Mifts that are brought here from the 
Polar Parts, in Winter, appear vifiblc to the naked 
Eye in Icicles innumerable, as fmali as fine Hairs or 
Threads, and pointed as fharp as Needles. Tlicfc 
Icicles lodge in our Cloaths, and if our Faces or Hands 
be uncovered, they prefently raife Blifters as white as 
a Linen Cloth, and as hard as Horn. Yet if we imme- 
diately turn our Backs to the Weather, and can bear 
our Hand out of our Mittin, and with it rub the 
bliftered Part for a fmall time, we fometimes bring 
the Skin to its former State : If not, we make the belt 
of our Way to a Fire, and get warm Water, where- 
with we bathe it, and thereby dilTipate the Humours 
raifed by the frozen Air; otherwife the Skin would 
be off in a fhort time, with much hot, ferous, watry 
Matter coming from under along with the Skin ; and 
this happens to fome almoft every time they go 
•abroad for Five or Six Months in the Winter, fo 
extreme cold is the Air when the Wind blows any 
thing ftrong. 

Now I have obferved, that when it has been ex- 
treme hard Froft by the Thermometer, and little or 
no Wind that Day, the Cold has not near fo fenfibly 
affefted us, as when the Thermometer has {hewed 
much lefs freezing, having a brisk Gale of Northerly 
Wind at the fame time. This Difference may per- 
haps be occafioned by thofe (harp-pointed Icicles be- 
fore-mentioned ftriking more forcibly in a windy 
Day, than in calm Weather, thereby penetrating the 
naked Skin, or Parts but thinly covered, and caufing 
an acute Senfation of Pain or Cold : And the fame 
Reafon, 1 think, will hold good in other Places; for 
fhould the Wind blow Northerly any thing hard for 

Y many 



[ •'^4 ] 

many Days together in England^ the Icicles that 
would be brought from the Polar Parts by the 
Continuance of fuch a Wind, though impercep- 
tible to the naked Eye, would more fenfibly afFed 
the naked Skin, or Parts but (lightly covered, than 
when the Thermometer has fliewn a greater Degree 
of freezing, and there has been little or no Wind at 
the fame time. 

It is not a little furpriflng to many, that fuch ex- 
treme Cold fliould be felt in thefe Parts of Americut 
more than in Places of the farne Latitude on the 
Coaft of Norway but the Difference I take to be 
occafronecTTy^'Wthdr'biwing conftantly here, for 
Seven Months in the Twelve, between the North- 
eaft and North-weft, and paffing over a large Trad 
of Land, and exceeding high Mountains, &c. as be- 
fore-mentioned. Whereas at Tdirunton in Norwajy 
as I obferved fome Years ago in wintering there, the 
Wind all the Winter comes from the North and 
North North-weft, and crofles a great Parr of the 
Ocean clear of thofe large Bodies of Ice we find here 
perpetually. At this Place wc have conftantly every 
Year Nine Months Eroft and Snow, and unfufferable 
Cold from OBober till the Beginning of May. In 
the long Winter, as the Air becomes lefs ponderous 
towards the Polar Parts, 'and nearer to an <uEquili- 
brium-, as it happens about One Day in a Week, we 
then have Calms and light Airs all round the Com- 
pafs, continuing fometimes 24 Hours, and then back 
to its old Place again, in the fame manner as it 
happens every Night in the ffeft-lndksy near fome 
of the Iflands. 


Tlie 
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The Snow that falls here is as fine as Duft, but 
never any Hail, except at the Beginning and End of 
Winter. Almoft every Full and Change of the Moon, 
very hard Gales from the North. 

The conftant Trade Winds in thefe Northern 
Parts I think undoubtedly to proceed from the fame 
Principle, which our learned Dr. Halley conceives to 
be the Caufe of the Trade Winds near the Equator, 
and their Variations. 

« Wind, fays he, is moft properly defined to be 
“ the Stream or Current of the Air and where fuch 
Current is perpetual and fixed in its CouiTe, it is 
“ neceflary, that it proceed from a permanent and 
unintermitting Caufe, capable of producing a like 
« conftant Eflfea, and agreeable to the known Pro- 
perries of Air and Water, and the Laws of Motion 
of fluid Bodies. Such an one is, I conceive, the 
Adion of the Sun’s Beams upon the Air and Wa- 
‘‘ ter, as he pafles every Day over the Oceans, confi- 
dered together with the Nature of the Soil and 
“ Situation of the adjoining Continents. I fay, 
« therefore, firft. That according to the Laws of 
“ Statics, the Air which is lefs rarefied or expanded 
“ by Heat, and confequently more ponderous, muft 
« have a Motion towards thofe Parts thereof which 
arc more rarefied, and left ponderous, to bring it to 

“ an c_yEqmlihriim, &c. ” ^ r ■ 

Now, that the cold denfe Air, by reafon of its 
(Treat Gravity, continually preffes froni the Polar Parrs 
towards the Equator, where the Air is more rarefied, 
to preferve an (^^/Equilibriwa or Balance of the At- 
mofphere, I think, is very evident from the Wind 
in thofe frozen Regions blowing from the North and 
' Y z North- 
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North weft, from the Beginning of OSiober until 
May 5 for we find, that when the Sun, at the Begin- 
ning ofjuney has warmed thofe Countries to the 
Northward, then the South eaft, Eaft and variable 
Winds continue till October again; and I do not 
doubt but the Trade Winds and hard Gales may be 
found in the Southern Polar Parts to blow towards 
the Equator, when the Sun is in the Northern Signs, 
from the fame Principle. 

The Limit of thefe Winds from the Polar Parts, 
towards the Equator, is feldom known to reach be- 
yond the 30th Degree of Latitude; and the nearer 
they approacRToTSaniTnut^ is the Con- 

tinuance of thofe Winds. In New- England it blows 
from the North near Four Months in the Winter ; 
at Canada, about Five Months j at the Danes Settle- 
ment in Streights Davis, in the 63 d Degree of Lati- 
tude, near Seven Months ; on the Coaft of Norway, 
in 64, not above Five Months and a half, by reafon 
of blowing over a great Part of the Ocean, as was 
before- mentioned 5 for thofe Northerly Winds con- 
tinue a longer or fhorter Space of Time, according 
to the Air's being mote ot lefs rarefied, which may 
very probably be altered feveral Degrees, by the 
Nature of the Soil, and the Situation of the adjoin- 
ing Continents. 

The vafi: Bodies of Ice we meet with in our Paf- 
fage from England to Hndfons^Bay, are very fur- 
prifing, not only as to Quantity, but Magnitude, and 
as unaccountable how they are formed of fo great a 
Bulk, fome of them being immerfed 100 Fathom or 
more under the Surface of the Ocean ; and a Fifth or 
Sixth Part above, and Three or Four Miles in Cir- 
cumference. 
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cumference. Some Hundreds of thefe we fometimes 
fee in our Voyage here, all in Sight at once, if the 
Weather is clear. Some of them are frequently feen 
on the Coafts and -Banks of Newfoundland and New^ 
England^ though much diminiihed. 

When I have been becalmed in Hud fons-Str eights 
for Three or Four Tides together, I have taken my 
Boat, and laid clofe to the Side of one of them, 
founded, and found too Fathom Water all round it. 
The Tide fioweth here above Four Fathom ; and I 
have obferved, by Marks upon a Body of Ice, the 
Tide to rife and fall that Difference, which was a 
Certainty of its being aground. Likewife, in a Har- 
bour in the liland of Refdution^ where I continued 
Four Days, Three of thefe Ifles of Ice (as we call them) 
came aground. I founded along by the Side of one of 
them, quite round it, and found 32 Fathom Water, 
and the Height above tlie Surface but ro Yards; an- 
other was 28 Fathom under, and the perpendicular 
Height but Nine Yards above the Water. 

I can in no other manner account for the Aggre- 
gation of fuch large Bodies of Ice but this: All along 
the Coafts of Streights 'Harois-, both Sides of Baffin s- 
Bay^ Hudforis- Streights-, Anticofh, or Labr adore-, the 
Land is very high and bold, and too Fathoms, or 
more, clofe to the Shore. Thefe Shores have many 
Inlets or Fuirs, the Cavities of which are filled up 
with Ice and Snow, by the almoft .perpetual Winters 
there, and frozen to the Ground, increafing for Four, 
Five, or Seven Years, till a kind of Deluge or Land- 
flood, which commonly happens in that Space of 
Time throughout thofe Parts, breaks them loofe, and 
launches them into the Streights or Ocean, where they 

are 
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are driven about by the variable Winds and Currents 
ill the Months of June, July, and Angitjl, rather in- 
creafina; than diminifliing in Bulk, being furrounded 
(excepUn Four or Five Points of the Compafs) with 
Imaller lee for many Hundred Leagues, and Land 
covered all the Year with Snow, the Weather being 
extreme cold, for the moft part, in thofe Summer 
Months. The fmaller Ice that almoft fills the Streights 
and Bays, and covers many Leagues out into the Ocean 
along the Coaft, is from Four to Ten Fathom thick, 
and chills the Air to that Degree, that there is a con- 
ftant Increafe to the large Ifles by the Sea’s wafhing 
againft them, an-d-tLe-perfetaaF-wet Fogs, like fmall 
Rain, freezing as they fettle upon the Ice j and their 
being fo deeply immerfed under Water, and fuch a 
fmail Pare above, prevents the Wind’s having much 
Power to move them : For though it blows from the 
North- weft Quarter near Nine Months in Twelve, 
and confequently thofe Ifles arc driven towards a 
warmer Climate, yet the progrellive Motion is fo 
flow, that it muft take up many Years before they 
can get Five or Six hundred Leagues to the South- 
ward ; I am of Opinion fome Hundreds of Years arc 
required j for they cannot, I think, diffolve before 
they come between the 5 oth and 40th Degree of La- 
titude, where the Heat of the Sun confuming the 
upper Parts, they lighten and wafte in Time : Yet 
there is a perpetual Supply from the Northern Parts, 
which will fo continue as long as it pleafes the Au- 
thor of all Beings to keep things in their prefent 
State. 
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Ohfermtions of the Longitude, Latitude, and 
the Declination of the Magnetic Needle, at 
Prince of Wales's Fort, Churchill- River. 

Having obferved the apparent TimCN z „ 
of an Emerfion of Jupiter's firft Sa-(^ 
tellite at Fort-Churchill, on Saturday ' ' ^ 

the 20th of March laft 1741-2. at 
I find the fame Emerfion happened 
at London, by Mr. Founds Tables,, ^ 
compared with fomeEmerfions adlually ^ 
obferved in England near the fame, at 

Whence the hoary Difference of p 

Meridians, between and ^ 6 19 20 

London, comes out . • • • • ^ ■ 

Which converted into Degrees of’ 
the Equator, gives for theDiftance of ^ 94° 5 o' 
the fame Meridians 

Wherefore, fince the Time at London was later in 
Denomination than that at Churchill, it follows that, 
according to this Obfervation, Churchill is 94 De- 
grees fo Minutes, in Longitude Weft of London. 

I took feveral other Obfervations, which agreed 
one with another to lefs than a Minute, but this I 
look upon as the moft diftindt and beft. 

The Obfervation was made with a good. 15 Foot 
refradfing Telefcope, and a Two Foot ReftcQor of 
Gregory’s Kind, having a good Watch of Mr. Gra- 
hams that I could depend upon ; for I have frequent 
Opportunities of difeovering how much its Vari- 
ation amounted to, and conftantly found its daily 

De- 
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Deviation or Error to be 15 Seconds too flow 5 by 
which means it was as ufefu! to me for all Purpofes, 
as if it had gone molt conftantly true without any 
Change. This Watch I kept in my Fob in the Day, 
and in Bed in the Night, to preferve it from the Sc' 
verity of the Weather ; for 1 obferved, that all other 
Watches were fpoiled by the extreme Cold. 

I have found, from repeated Obfervations, a Me- 
thod of obtaining the true Time of the Day at Sea, 

‘ by taking Eight or Ten different Altitudes of the 
Sun or Stars, when near the Prime Vertical, by Mr. 
Smiths or Mr. Hadleys Quadrant, which I have 
pradiifed.thefe-Th'r^r'orToarTe'ars paft, and never 
-found from the Calculations, that they differed one 
from another more than 10 or 1 5 Seconds of Time. 
This Certainty of the true Time at Sea is of greater 
Ufe in the Pradice of Navigation, than may appear 
at firft Sight; for you thereby not only get the Va- 
riation of the Compafs without the Help of Altitudes, 
but likewife the Variation of the Needle from the 
true Meridian, every time the Sun or Star is feen to 
■ tranfit the fame. - Alfo having the true Time of Day or 
.Niglu:»-you may be fure of the Meridian Altitude of 
-the Sun or Star, if you get a Sight 15 or 20 Minutes 
. before or after it paffes the Meridian ; and the Latitude 
may be obtained to lefs than Five Minutes, with fe- 
veral other Ufes in Aftronomical Obfervations ; as the 
Refraction of the Atmofphere, and to allow for if, 
by getting the Sun's apparent Rifing and Setting, 
which any body is capable of doing, and from thence 
you will have the RefraCtion. 

If we had fuch a Telefcope contrived as Mr. Smith 
recommends to be ufed on Shipboard at Sea, now 
we can have an exaCl Knowledge of the true Time of 

the 



[T7‘] 

the Day or Night from the above Inftruments and a 
good Watch, I hope we fhould be able to obferve the 
Eclipfes of the firft Satellite of Jupiter, or any other 
‘Ph£nomenon of the like Kind, and thereby find the 
Difiance of Meridians, or Longitude at Sea. 

• The Variation of the Magnetical Needle, or Sea- 
Compafs, obferved by me at Churchill in 1725* (as 
in No 393. of the Thilofophical TranfaBions for the 
Months of March April 17 2.6.) was at that Time 
North 2 1 Degrees Wefterly, and this Winter I have 
carefully obferved it at the fame Place, and find it no 
more than 17 Degrees, fo that it has differed about 
One Degree in Four Years j for in 17 3 S. 1 obferved it 
here, and found its Declination 18 Degrees Wefterly. 

1 have carefully obferved, and made proper Allow- 
ance for the Sun’s Declination and Refradion, and 
find the Latitude here to be 5 8 Degrees 5 6 Minutes 
North: But in moft Parts of the World, where the 
Latitudes are fixed by Seamen, they are for the mofi 
part falfly laid down, for want of having regard to 
the Variation of the Sun’s Declination, which, com- 
puted at a diftant Meridian, when the Sun is near the 
Equator, may make a great Error in the Suns rifuig 
and fetting Azimuths, &:c. 

Thefe things I thought proper to take Notice ofi 
as they may be of Service to Navigators, and the Cu- 
rious in Natural Inquiries. 

The foregoing Relation having been given by Capt. Mtddkton to 
the late worthy Prefident of the Royal Society, Sir Haw Sloar.e, 
Bart, he was pleafed to cotntnunicatc the fame to the Society, ana 
at the fame time, as the furviving Trufiee of the late Sir G^frey 
to nominate Cape. Middleton to receive this Year the Prize^ Medal, 
given annually by the Royal Society, in Confequence of Sir God- 
Jrefs ^nefadtionj and the fame was accordingly prefented to the 
Captain on St. Andrews Day laft, 174.2. 

z Ilh dhe 
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in. Report of the Committee of the 
j^ox-AlSociety appointed to examine 
fame ^efikns in Gunnery. 

rW Nov. 4 - T^R. Jurin having propofed * Tv^o 
J742- |_J Queftions in Gunnery to be ex- 

amined, the Society was pleafed to appoint a Com- 
mittee for that Purpofe. 

The Queftions were, 

1. Whether all the 'Powder of the Charge be fir ed^ 
before the Bullet is fenfibly moved from its ‘Place ? 

2. Whether -ther^D^McTto voBch the Bullet is 
throwriy may not become greater or lefs, by changing 
the Form of the Chamber ■> though the Charge of Powder 
and all other Circumfiances continue unchanged^ 

At the Meeting of the Committee it was propofed 
to divide the FirftQueftion into Two Parts. 

1 . Whether all the Powder of the Charge be fired ? 

2. Whether all the Powder that is fired, be fired 
before the Bullet is fenfibly moved from its Place ? 

As to the Firft Part of the Firft Queftion, the Com- 
mittee are of Opinion, that all the Powder of the 
Charge is not fired. 

They found their Opinion upon the following Ex- 
periments : 

Pieces of Paper ufed for Hangings were laid clofc 
together upon the Ground, to the Breadth of Ten 
Feet, in the Line of a Fowling-piece, between it and 
a Frame of Ten Feet fquare, covered over with Paper. 
Upon pointing the Piece towards the Middle of the 

f Jvnezy 1742. 
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Frame, and difcharging It feveral times ivith z.nA'with- 
out Ball, fome Powder was always colkaed, but 


mixed with a great deal of Dirt. 

It is however to be obferved, that in. Two Experi- 
ments made the 2 2d of July, near the Artillery- 
Ground, before the Prefident and fome of the Fellows 
of the Society, with a finer fort of Powder, in a 
Barrel of Three Feet Nine Inchp in Length, and 
Three-fourths of an Inch Bore, with Twelve Penn}- 
weight of Powder the Firft time, and Twenty- four 
Penny-weight the Second time, without Ball or 
Wadding, no Powder could be found fcattered on 
the Paper laid before the Piece, nor (licking to a 
Board at the Diftance of about Ten Feet, againft 
which the Piece was pointed. But when the fame 
Powder was fired in a fhort Barrel of Five Inches Two- 
tenths of an Inch in the Chace, either with or without 
Ball, fome Quantity of Powder was always colkaed. 

Other Experiments were afterwards made before 
the Committee, by firing a Fowling-piece cliargcd 
with Five Penny- weight of Powder, againft a Sheet 
of whited-brown Paper, at the Diftance of Two or 
Three Yards; the Paper was found pierced with fc- 
veral Hundred Holes, and the Jags of the Paper ap- 
peared on the Backfide. In a fecond Trial with Ten 
Penny- weight, the Paper had more Holes in it. A 
third Trial was made with Five Penny-weight of 
Powder and Ball, and then few Holes appeared in the 
Paper. In a fourth Experiment made with a fnort 
Screw-barrel Piftol, with a Charge of One Penn)-, 
weight two Grains of Powder and a Bail, feveral 
Holes were found in the Paper 


* That the Paper inthefe Experiments \vas_piercecl_ by the unfireJ 

Powder, appears, becaufe feveral Grains were found lying be in t .e 
Frame, to which the Paper was fixed, and fome few ftuck in the Paper, 

Z 2 
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But the Irregularities in this manner of colledling 
thePowcier unfired, giving reafon to fufped, that fome 
Powder efcaped Sideways, beyond the Paper laid to 
receive it, it was propofed to have a Machine made, 
which being clofe every- where but at the End where 
the Muzzle eji the Piece was to be placed, might there- 
by hinder the Powder from being diffipated. Such a 
Machine was contrived by Mr. EUicoty and by him 
prefented to the Committee, being a Frame of Wood 
in Shape like a truncated quadrangular Pyramid ; at 
the fmaller End was a Board to receive the Shot, and 
the Four Sides of the Machine were covered with 
thick Paper flrengi y paRed-n Jgether, and fo prepared 
as to prevent its taking Fire. This Machine, fupported 
by Props, was placed upon one of its Angles, the Car- 
riage for fixing the Barrels was placed clofe to the 
greater Bafe, which was left open. The Relult of 
the feveral Experiments were as follows : 

The Three firft Experiments were made with a Barrel 
Eight-tenths of an Inch Diameter of the Bore, and the 
Length of the Chace Five Inches Two- tenths of an Inch. 
The Charge each time was €ix Penny- weight of Pow- 
der without Ball 5 the Quantities of Powder colledled 
were refpedtively, One Penny-weight Nineteen 
Grains j One Penny- weight Twenty-one Grains 5 and 
One Penny-weight Twenty Grains. 

Three other Experiments were made with the fame 
Piece, and with Twelve Penny-weight Charge, with- 
out Bali. The Quantities of Powder colleded were 
Four Penny-weight Eighteen Grains j Four Penny- 
weightTwo Grains and an half 5 and Four Penny -weight 
T wenty-two Grains. 


The 
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The next Three Trials were with the fame Piece;; 
the Charge Six Penny- weight, with a Bali weighing 
One Ounce Four Penny-weight, being a Mixture of 
Lead and Tin, and fitting the Piece exa^ily. 

The Quantities of Powder collefted each time were 
refpedively. One Penny-weight Five Grains; One 
Penny- weight Five Grains ; and One Penny- weight 
Eleven Grains. 

The iaft Three Experiments with the fame Piece, 
were made with a Charge of Twelve Penny- weight, 
the Weight of the Bail as before; and the Quantities of 
Powder colleded, were found to be One Penny-weight 
Twelve Grains ; One Penny- weight Nine Grains ; and 
One Penny-weight Eight Grains and an half. 

The Waddings ufed in all thefe and the following 
Experiments, were of thick Leather cut round, to fit 
the Bore of the Piece. 

The Committee then proceeded to examine what 
Alteration might arife from a greater Length ofChace. 
The Experiments in this Cafe were made with a Barrel 
Three Foot Nine Inches in Length, and Three- fourths 
of an Inch in the Bore j the Charges of Powder, and 
Weight of leaden Balls, were as before. 

In the Firft Three Experiments with Six Penny- 
weight Charge, without Ball, the Quantities of Powder 
colieded were Three Grains ; Nine Grains ; and Nine 
Grains, refpedively. In the Three next Experiments, 
with Twelve Penny- weight Charge, without Ball, the 
Quantities of Powder colleded were Thirteen Grains ; 
Nine Grains ; and Sixteen Grains and an half. The 
Three following Experiments were with Six Penny- 
weight Charge .and a Ball. The Powder colleded 
was Two Grains; Three Grains; and Two Grains. 

The 
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The laftExpenfnents were made with Twelve Pentiy- 
wei<^ht Charge and Ball, as before ; the Quantities of 
Powder colleifted fromT wo Difcharges were refpeftivc- 
iy. Two Grains 5 and Four Grains and an half. The 
Frame being broke, a third Experiment could not be 
made. 

The Powder collected after the feveral Difcharges, 
was put into feparate Boxes ; it feemed much bruifed, 
and mixed with Dirt. Yet feveral of the Parcels be- 
ing tried, fired with brisk Explolions ; and fome of the 
Powder colleded from the Experiments with the Ihort 
Barrel, amounting to Six Fenny-weight Sixteen 
Grains, beingjpjitJint o the - 4 o ng -B a - rr el, and fired with 
Ball, went off with a ftrong Report 5 and the Ball 
pierced the Deal-board, at the End of the Frame, and 
penetrated Two Inches deep into an Elm-plank placed 
to receive the Balls. 

Some Gentlemen, prefent at thefe Experiments, 
fufpeaing that Part of the Powder might efcape at the 
open End of the Frame ; the fhort Barrel was fired 
with Twelve Penny- weight of Powder and Ball, as 
before 5 through a very large Funnel, the Quantities 
found, after -Three Difcharges, were fcverally, One 
Penny- weight Two Grains ; Sixteen Grains ; and Fifteen 
Grains. 

Whereas upon removing the Funnel, and difeharg- 
ing the Piece, as before. One Penny- weight Eleven 
Grains was collefted, agreeably to former Experi- 
ments ; it feems that the Funnel had a like Effed as 
lengthening the Piece. 

Some Experiments were alfo made with the fhort Bar- 
rel, filled up withLead, fo as to leave but Three Inches 
and Three-fourths of an Inch for the Chace, the Piece 

being 
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being then charged with Twelve Penny- weight of Pow- 
der and Pall, as before 5 the Surface of the Bali was but 
Eight-tenths of an Inch within the Mouth of thePiece, 
and the Powder collected, after Three Difeharges, was 
refpeaively, Two Penny-weight Two Grains,- One 
Penny-weight Seventeen Grains} and One Penny- 
weight Eleven Grains. 

The Barrel being further filled up, fo as to leave 
but Two Inches Eight-tenths for the Chace, and 
charged as before, the Ball rifing about One- fifth of an 
Inch beyond the Mouth of the Piece, the Powder 
colleaed, after the Difcharge, was Two Penny- weighc 
Six Grains. Upon a Second Trial, the Ball being as 
much within the Mouth, One Penny- weight Sixteen- 
Grains was collefted. And at thb Third T rial, the Ball 
being level with the Mouth, Two Penny-weight Six- 
Grains were again found. 

The Committee alfo caufed forac Experhnents to- 
be made.of the Effedt of a Tmch^hole near the Fore- 
part of the Charge. They found upon difeharging the 
fliorf Piece of Five Two-tenths of an Inch Chace, the 
Charge Twelve Penny- weight and Ball, as before, the 
Touch-hole being near the Fore-part of the Powder } 
the Quantities of Powder, feverally colkded, were 
One Penny-weight Seven Grains and an half; One- 
Penny- weight Six Grains }• and One Penny-weighf 
Four Grains. And. upon a Difcharge made with a 
little more Ppwder, which filled the Barrel exaftly to 
the Edge of another Tou.ch-hole, die, former being 
ferewed up, the Quantity, collected, was One Penny- 
weight Nine Grains. 

The Effed of firing with heavy Slugs was alfo 
.• examined ; The Weight of the Slugs and Quantities- 

of- 
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6f Powder coIle^Jled, were as follows j the Charge in 
the fhort Barrel being Twelve Penny- weight : 


Difcharge. 

Weight of Slugs. 

Powder colleftcd. 

Ounces, dwt. 

gr. 

d’Wt. gr. 

I. 

2. 13 * 

0. 

I. 3 - 

II. 

2. II. 

14. 

0. 17 * 

III. 

2. 12. 

0. 

0. 8. 

IV. 

5. 5 * 

6 . 

0. 13 - 

V. 

5 * 3. 

0. 

0. 


The Powder ufed in all thefe Experiments, made 
before the Committee, was prefented to them by 
Mr. Walton for the King’s 
Service. To afcertain as nearly as poffible, that the 
Powder had not undergone any confiderable Altera- 
tion by Damps or otherwife, a Standard Experiment 
was ptevioully made at every Meeting, with the fhort 
Barrel charged with Twelve Penny-weight of Powder, 
and with a Ball ofTwenty-four Penny- weight 5 and the 
Quantity of Powder colleftcd was from One Penny- 
weight Eight Grains, to One Penny- weight Twelve 
Grains ; which is as great a Regularity as can well be 
expeded. This Powder of Mr. JValton being Jifted, 
and divided into a fine and a large Sorty the follow- 
ing Difcharges were made with Twelve Penny- weight 
of each, and Ball as ufual : 


Difcharges with 

Powder 

colkfted 

fine Powder. 

dwt. 

gr. 

T » * " 

JL» « • • « • 

\ . I. 


II. * • . • • 

• . 0. 

21. 

III 

• • o* 

12. 


In this Third Experiment the Bullet, not being fo 
exaiSly turned as the others, was rammed down with 
great Eorce. 
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Difcharge with 

Powder colledcd, 

large Powder. 

d-wt* 

gr. 

T 

.!.• ^ • • * 

^ ^ n P 

m •% *> r i • 

II. 

II. . . . 

• T 

• • X • 

16. 

III. . . . 

• « * * X • 

21. 


And the Powder being bruifed in a Mortar, and 
lifted through a Lawn Sieve, the Charge and Ball be- 
ing as before, what was collefted after Three Dif- 
charges, was One Penny- weight Ten Grains, One 
Penny- weight Eight Grains, and Seventeen Grains. 

Mr. JVatfon having had two Parcels of Powder de- 
livered to him, the one frefti, and the other colledled 
after Difcharges -with Ball, gave an Account of the 
Quantity of Nitre he had feparated from them, njik,. 

Separated from Nine Penny- weight of 7 , 
ftelh Powder •> 


Nitre . . 6. 2. 

Reliduum 2. 7* 


Lofs 1 3 o. 

Erom Nine Penny-weight of Powder? 
collefted after having been difehargedv dxvt. 
with Ball . . . > 


Nitre . . 4. 

Reliduum z. 
Sand, ^c. o. 


IS- 




18. 

15- 

II. 


Lofs . . I. 14. 

Twelve Grains of the Powder gathered and put into 
feparate Boxes, after firing with Bail out of the fliort 
Piece, as before-mentioned, being fired in the cx- 
haufted Receiver, funk the Mercurial Gage from 
Twenty-nine Inches One-tenth to Twenty-tliree Six- 

A a tenths. 



[ «*0 ] 

tenths. And the fame Weight of frefli Powder hcing 
fired in the fame manner, (link the Gage to Twenty- 
two Inches Three- fourths i the Dfeecce being ^ 

or ra Inch. - . , _ 

Prom thefe Experiments .the Committee are of 
Opinion, that the Firft Part of thePitftQueftion, Whe- 
ther all the Towder of Qhmge he fred ? is Aiffici- 
cntly determined in the Negati've. 

As to the Second Part of the Firfi Qiieftion, Whe- 
ther all the Towder that is fired, he fired before the 
Bidlet is fenfibly moved from itA ^h?. Com- 

mittee are of O pinion,. the iB'fiUt.' is fenfihlj 
moved from B^sr^dMer^efwrM' the ■'Bovddfit. that is 
fired, has taken Fire. 

This, indeed, has not been determined by any diredl 
Experiment, but feems a. Coniequenge of tire Deter- 
minatioh of the Fitft Part of the Queftion, that the 
Whole of the Charge is not fired. 

For Jet it be confidered, that from the Moment 
any Part of the Powder within the Barrel takes Fire, 
the Flame of the Powder already fired is always con- 
tiguous to fome Part of .the Powder 85 y.et.un^jddj 
and confequcntly Ibme Part .of this Uft muft be con,- 
tinually taking. Fire, To long as any unfired Powder 
remains within the Barrel 5 that is, the firing of the 
Powder cannot be over, till all the unfired Powder is 
driven out of the Gun : But before any Part, how 
fmall foever, of the unfired Powder is driven out of 
the Gun, the Bullet which lies between the Charge 
and theMuzzie, mud neceflarily have been driven out 
of the Gun. Therefore the firing of the Powder is 
not over, or all the Powder that is fired, is not fired, 
till after the Bullet is driven out of the Gun. And 

con- 
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^onfequfeftitly theBuiiet rnuftbc fcofibly m©Vcd From Its 
Place, before all the Powder that is fired, has taken Fire. 

As to the Second Queftion, JVJjether the ^iftance 
to whtvh the Bullet is thrown^ may not become 
grearer or lefs, by changing the Form of the Chamber ^ 
though the Charge of Bowdet and all other Cifcunt- 
fiances continue unchanged ? 

The Committee are of Opinion, That the Change 
of the Form in the Chamber-, xvill produce a Change 
of the T)iftance to ‘■jobteh the Bullet is throsvn. Their 
Opinion is grounded upon the following Experiments, 
in whicn the longeft Chamber of equal Capacity drove 
the Ball fartheft. 

Three brafs Chambers were made, whofe Depths 
were refpedively Three Inches ; onelnch and halfj and 
Three fourths of an Inch ; lb turned as to fit the Cham- 
ber of Mr. Hmkbee^s Mortar j eachofthefe Chambers 
contained, when full, One .Ounce Troy of Powder. 
The Bali was of Brafs, weighing Twenty-four Pound 
Six Ounces and an lialf Amir^tpois, that is, nearly 
Three hutidS5ed Fiftyj-fix Oattces - - * 

The Ball touched the Powder of the Charge in ail 
thefe Expeiiments. With the. Firft Chamber of 
Three Inches deep, the Elevation of the Mortar being 
Forty-five Degrees, the Ranges at Four different Trials 
were found to be, 

. Shbt^ Chains, Links. - - 


I. . . 

. II. 

39 - 

or nearly 752 Feet. 

II. . . 

. 10. 

38. 

685. 

ill. . 

. . 1 1. 

17. 

737 - 

IV. . . 

. II. 

10. 

733. 


* ^uppofiqg 14. Ounces ii Penny-weight and ly Grains and an halt 
Ti-fl/, equal to i ‘Pound Aioirdtpou. 

Aa 2 
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In the Second of thefe Experiments, the brafs 
Chamber, not being fufficiently thruft home before 
the Dilcharge, was by the Violence of the Powder 
driven in fo, that it could not be got out again without 
the Help of an iron Screw, and a vaft Force applied 
to iron Wedges. This was doubtlefs the Caufc 
of the great Irregularity obferved in this Cafe. The 
mean Diftance, colleded from the other Three Experi- 
ments, is nearly 741 Feet. 

Then Three Difcharges were made with the Cham- 
ber Three-fourths of an Inch deep, with Ball, Powder 
and Elevation, as before. The Ranges were. 

Shot. Ghttms-. — jbmksz~ ~ 

I. 7. 6. or 466 Feet nearly. 

II. 7. 2; 463- 

HI. 7. 2. 463. 

The mean Diftance to which the Ball was thrown 
in thefe Three Experiments is 464 Feet. 

The Chamber One Inch and an half deep, was alfo 
tried 5 but this not fitting the Mortar fo well as the 
other Two, the Ranges were found to be very irre- 
gular, being 

Shot. Chavds.' Links* "hr 

I. 10. 40. or nearly 686 Feet. 

II. 9. 6. 598. 

III. 7. 8. 4 ^ 7 * 

The laft Shot, falling fo much fhort, may be aferi- 
bed to the Damp, it being late in the Evening when 
it was fired. 

That Moifture greatly weakens the Effed of Pow- 
der, is commonly known 5 and the Committee found 
by an Experiment, That Powder dried by means of a. 
Phial in Balneo, and put warm into the Chamber, 

threw 
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threw the Ball twice as far as the fame Quantity- of 
Powder taken out of the fame Barrel, before it was 
dried.- 


IV. An Account of a Meteor feen near Holkam 
Norfolk, Aug. 1741. tranfmkted to 
the Royal Society hy the Right Uon^^^ 
Thomas Lord Lovell, F. R. S. 

Ee«iNov.4. r-| "^Homas Samryt John Walker, 

1741. Jj^ others of Lord Lovelh Plough- 

men, being at Plough about the Middle of 1 741. 
on a fair Day, at Ten o'clock in the Morning, faw on 
a Heath about a Quarter of a Mile from- them, a Wind 
like a Whirlwind, come gradually towards them, in 
a ftrait Line from Eaft to W eft. It palled through the 
Field where they were at Plough, tore up the Stubble 
in the ploughed Ground, and alfo the Grafs belides 
the fame, for Txvo Miles in Length, and Thirty Yards 
ill Breadth. When it came to feme Clofes at the Top 
of a riling Ground called Ferrybujh-Clofes, ‘Philip 
Henning, and others, ivho were houghing Titrneps, 
faw it appear like a great Flafh or Ball of Fire. After 
having feen the Wind come into the Clofes, Robert 
May was in a Cottage where he lives by a Road-lide, 
at the Bottom of the Park, about a Furlong down-hill 
from the Clofe, when one of his Children about Six 
Years old, who was playing at the Dootj cried out, 
That Ferrybu^l>Clofes were on Fire ; on which he went 
out to look, but faw no Fire, only a terrible Spaoak, 
and heard fuch a Noife as Fire makes when a Barn is 

burning. 
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tumino-. He then faw the Wind home from the 
Clofes in the fame manner as before-mentioned, 
making a terrible Noife, like that of a violent Fire, 
alfo .like ^CartA.O.¥:er ftony Ground, which pafied by 
hisHoufe, tearing up the Stones in the Road, and tore 
np a Rank of Pales, and fprung feveral of thcPofts.6ut 
of their Places, and cai'ried a pewter Plate that ftood 
on the Outlide of ilie Window, about Foity Yards from 
theHoufej and a large Box-cover about an Inch and 
half thick and Four Feet fquare, and crofs-barred, 
which he covers his Birds with, was carried away much 
further, and torn all to pieces ; and the' Gfavel flew 
about, andaiiatFtcr^iiirt=ftt^^ It alfo 

broke down feme of Mr. Knott s's Fences, and fright- 
ened the Cattle in a terrible manner. And, what is 
moft remarkable, that every-where elfe b;.it in this 
Place, the Weather was clear and fine, and no Sign 
of any Storm or Difturbance whatfoever. About a 
Quarter of an Hour after, Thilip Hmningt and Two of 
his Partners, ‘Ttirnep-hoiighers, who were at Work 
about Two Furlongs off, came to the faid Robert Map, 
and told him, they were glad to fee him alive ; for they 
expefteck that -his' and his Family, HoUfe and all, had 
been deftroyed, having feen the Fire go that Way, and 
heard a Noife, as if the Houfe had been demolilhcd. 
Robert May fmelled a moft terrible Smell of Sulphur, 
both before and after the Wind palled him, and heard 
the Noife a great while after feeing the Smoak, before 
he faw the Wind, an Hedge intercepting his Sight. 
He fays it moved fo flowly forward, as to be near 
Ten Minutes in coming from the Clofes to the 
Houfe. 


V. An 
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V. An Account of the Troporthns of the 
Engliflh and French Meafures and Weights^ 
from the Standards of the famcy kept at the 
Roial Society. 

smaNov n. ^OME curious Gentlemen both of 
*7+^' the Royal Society of London'-, 

and of the Royal Academy of Sciences at Taris, 
thinking it might be of good Ufe, for the better com- 
paring together the Succefs of Experiments made in 
’England and in France, propofed fome time fince, 
that accurate Standards of the Meafures and Weights 
of both Nations, carefully examined, and made to 
agree with each other, might be laid up and preferved 
in the Archives both of the Royal Society here, 
and of .the Rqyal Academy of Sciences at Taris: 
Which Ptopoial having been received with the general 
Approbation of both thofe Bodies, they were there- 
upon picafed to give the neceffary Drreftiops for the 
bringing the fame into Effcdt. In confequence of 
which, Mr. George Graham, Fellow of the Royal- 
Society, did, at their Defoe, procute from Mr. Jo- 
nathan Siffon, inftrument-maker in Beaufort-Bmld- 
ings. Two fubftantial brafs Rods, well planed and 
fquared, and of the Length of about 42 Inches each, 
together with Two excellent brafs Scales of Six Inches 
each, on both of which one Inch is curioufly divided 
by diagonal Lines, and fine Points, into 500 equal 
Parts : And upon each of the Rods Mr. Graham did, 
with the greateft Care, lay off the Length of Three > 
Englifi Feet, from the Standard of a Yard kept in the 

Toiaer 
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Tower of London. He alfo at the fame time direded 
Mr. Samuel Read., Scale and Weight-maker near 
Alderfgate, to prepare, in the beft manner he could, 
Two fingle Troy Pound Weights, with Two Piles of 
the fame Weights, decreafing from Eight Ounces to 
One Quarter of an Ounce refpeftively. Two Parcels of 
the leffer correfponding Weights, that is to fay, from 
Five Penny-weight to half a Penny-weight, and Grain 
Weights from Six Grains to One-fourth of a Grain ; 
together with T wo fingle Avoirdupois Pound W eights : 
All which, when made, were carefully examined, and 
found to agree fufficiently with each other. Things 
being thus provided^ tfac-Twodjrafs Rods, one of the 
Six-inch Scales, and one Set of all the Weights, were 
fent over to TariSy one of the Rods to be returned, 
and all the other Particulars, to be prefented for their 
TJfe, to the Royal Academy of Sciences there : 
Who, upon Receipt thereof, defred the late Mon- 
jieur Du Fay, and Abbe Nollet, both Members of the 
Academy, and alfo Fellows of the Royal Society, 
to fee the Meafure of the Taris Half-toife, contain- 
ing Three Tarts Feet, accurately fet off upon both 
the brafs.Rods, in the like manner as the Length of 
the Englijb Yard, containing three Englijh Feet, had 
already been fee off on the fame: After which thofe 
Gentlemen returned over one of the Rods to the 
Royal Society, together with a Standard Weight 
of Two Marcs, or Sixteen Tarts Ounces, accompanied 
with a Trocefs Verbal, or Authentic Certificate from 
the proper Office, of the due Examination thereof. 

The Rod being returned, Mr. Graham caufed Mr. 
Si£on to divide both the Meafure of the EnglifhYiitdy 
and the Paris Half-toife, each into Three equal Parts, 

for 
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for the more re^dy taking off both the Englifl) and 
Taris Foot from the fame : After which, both this 
Rod and the Two Marc Weight fent over ^tomFrancei 
were, together with the other Particulars before- men- 
tioned, carefully laid up in the Archives of the Royal 
Society, where they now remain, as their Duplicates 
do in thofe of the Royal Academy of Sciences at 
Farts : But as, before they were fo laid up, an accurate 
Examination and Comparifon of them was made by 
Dire<flion of the Council of the Royal Society, 
the Refult of the fame is here fubjoined as follows ; 
That is to fay, 

1. Tarts halfToife, as fet off on the Standard 
in the Royal Society, contains Engitjb Inches by 
the fame Standard 3'8.3 5f. Wlience it appears, that 
the Englijh Yard and Foot is to the Tarts halfToife 
and Foot, nearly as 107 to 1 14. For as 107 to 1 14, 
fo is 36 to 3-§;3;55 l4. 

2. The Tarts Two Aferr, or i <5 Ounce Weight, 

weighs EngUflf Troy Grains 7560. Whence it ap- 
pears, that the 7V47 Pound of Twelve Ounces 

or 5760 Grains, is to the^tirnTwo Marc os 16 Ounce 
Weight, as 16 to 21: That the Tarts Ounce weighs 
Englijh Troy Grains 472-5^ and that confequcntly 
the Englijh Troy Ounce is to the Tarts Ounce, as 64 
is to 63. 

3. The EngUpt Jvoirdupis Vound weighs Troy^ 
Grains 7004, whence the Avoirdupois Ounce., whereof 
16 make a Pound, is found equal to 437-75 Troy 
Grains And it follows of confequence, that the 
Troy Pound is to i\xc Avoirdupoisioun<^, as 88 to 

'* 107 nearly ■, for as 88 to 107, fois 57do 107005.6365 
that the Troy Ounce is to the Avoirdupois Ounce, as 

Bb so 
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80 to 73 nearly } for as Soto 73 >'fo is ^8o to 43 s> 
and laftly, that th.z Avoirdupois Pound and Ounce is 
to the ‘P^w Two Weight and Ounce, as 63 to 

68 nearly ; for as 63 to68, f9is 7004t07S59-873- 
4. The Foot, expreli'ed in Decimals, is equal 

to 1.0654 ot the Engli^ Foot, or contains 13.785 
Enghjlj Inches. 

"Sfl- A Method of making 4 Gold-colou/d 
Glazing for Barthsn-Ware j communicated, 
in Latin, in, a Letter, from M: Godofridus 
Heinfius, AJiron, L^rof at Sc. Petersburgh, 
to Mr. Peter CoUinfon, F. R. S. 

ewNov-ii. a KE of Litharge parts iij. ofSand 

* 74 *' or ' calcined Flint p. i. pound and. 

mix thefe very well together, then run them into a 
yellow Glais with a ftrong Fire. Pound this Glafs, 
and grind it into a fubtile Powder, which moiftea 
with a well faturated Solution of Silver, make it into 
a Pafte, which put into a Crucible, and cover it with 
a Cover. Give at firft a gentle Degree of Fire, then 
increafe it, and continue it till you have a Glafs, 
v\ hich will be green. Pound this Glafs again, and 
grind it to a fine Powder } moiftea this Powder with 
fome Beer, fo that by means of an Hair Pencil you 
may apply it upon tlie Veflels, [or any Piece of Earth- 
en-ware’]. The Veflels that arc painted or. cover’d 
over with this Glazing, muft be firft well heated, then 
put under a Muffle, and as foon as the Glafs runs, you- 
muft * fmoak them, and take out the Veflels. 
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I. Excerpta ex Ephemeridibus Meceorologicis 
Romanis Jmi 1741. obferDante Didaco 
■ de Revilias, Ablate Hieronymiano, m Ro- 
mana Academia Mathefeos Trofejfore^ 
REGiiE SociETATis Londincnfis, mcnon 
Academia Injiit. Sclent. Bonon. SodaVi. 


Ksad at a 
MeetitJg of the 
Royal Society, 
[November 18. 


A NTEQ^UAM obfervationes ex 
noftris Meteorologicis Ephemeri- 
dibus deproratas, & per menfes- 


jfingulos diftributas proferimus, 
pauca de inftrumentis quibus illas perficiebamus prae- 
mittere neceflarium ducimus. 


Barometro inprimis perfediffimo utebamur, quod 
Parifina fimul ac Londinenii, quam heic adhibe- 


bimus, fcala in pollices, poliicifque duodecimales 
lineas divifa, mobilique per earn difeurrente indice 
munitur. Cubiculum in quo perfiftit, parum fupra 


clivi C^pitolini medium fitum eft. Mediam proinde 
humiliora inter, &: cminentiora urbis loca, regioncm 


fervat. 

Pahrenheytiano fimile eft mercurialc quod adhibe- 
bamus thermometrum. Inferiorem tamen phialam 


neque fphasricam, neque cylindricam, neque aiterius 
in thermofeopiis ufitata: figure ; fed ad fcuccils mo- 
dum, hemifphaericam concavam habet ; ut promtius 
tota mercurii inter duos hemifphacricos vitri parietes 
contenti mafia, atmofphsra: variationibus obediat; 
atque interim ab virri variationibus, qure calore auc 
frigore intenfiore gignuntur, mercurii adfeenfus, & 
" C c de- 
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defcenfusin tubo, nuUatcnus vitientur. Tota inftm- 
menti capacitas in partes 5000 divifa : quarum priores 
a fumraitate tubi numeratas fcala in tot gradus di- 
ftinda dimetitur, quot tubus ipie capcre poteft. Aqua: 
ebullientis calore mercurius ad fcala: initium, tubique 
fummitatem confcendit. Frigore veto aqucE in gla- 
ciem abcuiitis, ad gradus 17S fubfidit : ac demum 
ipftus glaciei frigore, ad gr. 180. Quod fi frigus in- 
tenfius fuerif, defcendenre infra hoice gradus mer- 
curio, frigoris incrementum majore graduum nuraero 
indicabitur. Hocce ergo thermometrum extra fene- 
flram Ccscia: vcnto, 8 c Capitolii gradibus obverfarn, 
locatum, nunquam dire 3 :o, & non nifi eminus reflexo 
foils radio percutitur. Atmofphserac proinde calorem 
frigafve accurate indicare aptum eft. 

Pluviam Halleiano more cylindrico vafe collige- 
bamus, cujus altitude pedis Londinenfis dodrantem, 
diameter pedes duos cum triente emetitur. Ex eo in 
aliud cyiindricum vas operculo claufum, pedem unum 
cum altitudine, turn diametro menfurans, aqua per 
epiftomium excipicur, ne in vaporcs emittatur. Inde, 
ceffante pluvia extrahitur, & cylindrico fimilif er vafe, 
pedem unum exaftiflime alto menfuratur, cujus dia- 
meter decimam partem ad amulTim aequat diametri 
majoris vafis, e ccelo delabentem pluviam immediate 
excipientis. Quoniam ergo horunce vaforum diametri 
funt ut 10 & r ; eorum bafes crunt ut 100, & i. 

Ob reciprocam itaque aequalium cylindrorum cum 
bafibus altitudinem, aqua in ampliote vafe unum 
pollicem aka, centum altitudinis pollices in minore 
aequaret. Hoc eft, quot aquas pollices minor hicce 
cyiindrus metitur, tot partes pollicis centefimae alti- 
tudinem pluviae oftendunr. In minore autem vafe. 
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virgula ad id exprelfe divifa nedum poIHces dime* 
timur, verum & poliicis decimales partes, quarum 
proinde fiiigulse miiiefimam digitalis altitudinis plu- 
\’ix partem demonftrant. 

Crater in die obfervationibus plerumque vacaba- 
mus : plurics quandoque ; Summo nimirum mane, 
iiieridie, vefpere poft Iblis occafum ; & duabus cir- 
citer ante mediani noftem horis. ^ftivo tempore 
fecunda ctiam vel tertia bora poft meridiem. 

Quas Iieic afFeremus thermometri obfervationcs 
hyberno tempore frigus indicaturas, ad matutinas 
boras referenda erunt, nift aliter moneamus. Tunc 
enim temporis, ceteris paribus, frigidior aer depre- 
henditur. j®ftivo veto tempore ad meridianas, vei 
pometidianas boras erunt referenda;, quibus calor in- 
tenfior. 

MDCCXLI. 

Menfi J A N u A R I o. 

Quamquam poftremis duobus fuperioris anni mcn- 
fibus tanta aquarum copia e coelo cecidir, quanta fere 
prioribus decern; admodum nihilominus pluviofus 
Januarius quoque erat. iidem fiquidem venti, qui 
proximis pra;cedenti folftitio diebus imperlum in 
atmofpha;ra gefl'eranf, quive Romanum coelum plu- 
vium plerumque efEciunt, etiam prioribus menfis 
bujufee diebus dominabantur : Orientales nimirum, 
auftrales, & inter bos medii. Frequens proinde plu- 
via, ccelumque nubibus plerumque obdudlum. Cori- 
tigerat plenilunium poft mediam noclem primi meniis 
dici. Barometrum boccetempore intra odlo vel decern 
lineas fupra pollices 29 vagabatur. Thermofeopium 
majus tunc frigus indicaverat. Gradibus 158, co 
longe minus quod prioribus Novembris diebus ante- 

C c 2 cefierat, 
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cefTcrat, quibiis per vicos & plateas gelaverat ; ther- 
rnofcopiogr. 178 commonflrante. 

Die 8 borcales venti, & praifertim cx N.N.E. prae- 
pollere csperant : Coeloque nubibus dcterfo ferenitas 
smcena. redibat; quae ufque ad diem 17 fere femper 
perfevcrans, vix aliquando vel matutina nebula, vel 
difperfis nubeculis paullulum turbabatur. Barome- 
trum tamen, quod die 10 ad lincas lo-f fupra poll. 
29 confcendcrat, deinceps continenter dcfcendebat : 
eodemquc die 17 ad poll. 29. 4. fubfidebat flante 
E.N.E. Kodu nihilominus dierum 16 & 17 flaiitc 
borea gelabat : Thermometro gr. 1 80 indicante. Et 
hoc quidcm maximum fiierat huiufce anni frigus. Se* 
cunda porro lunas quadratura contigerat poft mediam 
nodemdiei 9; & novilunium poft meridiem diei 17. 

Die itaque 18 auftralibus vends, orientalibus, Sc 
euro-notis iterum praevalentibus barometrum ad poll. 
29. I, flante Volturno defcenderat. Et hsc minima 
fuerat toto hocce anno mercurii altitudo, quamquam 
die quoque 25 ad poll. 29. i j fubfidiflet. Frequen- 
tillimi proinde imbres ufqne ad diem 28; fed diebus 
praefertim 25 & 26 infignes hafce baromctri dcpref- 
fiones ajSSLuentiflime fubfequebantur. Die enim 25 
duos aquae pollices ; die 26 pollicem cum triente cob 
ligebamus. Hifce diebus thermofcopium a gradibus 
156 & 160 fummo mane picrumque baud recedebat. 
Prima lunae quadratura poft mediam nodem diei 23 
contigerat, 

PrjEter imbres quos diebus 25, & 26 dclapfos dice- 
bamus, folutae etiam auftralibus ventis montium nives, 
inagnamTibcri aquarum copiam intulcrant; quipro- 
jude die 27 alveum excedens, nedum campos urbi 
ad;accntes, verum & humiliora uibis loca alte inun- 
dabar. Coiuranarum bafes in. Panthei porticu aquis 

ope- 
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operiebantur. Hae porro pedis dodrantc altius con- 
fcenderant, quam in altera fiuminis alluvie diei 7 fu- 
perioris meniis. 

Poftremis Januarii diebus boreales iterum venti, & 
praefertim exN. N.E. ferenitatem advexerant : Baro- 
metro ad poll. 30. confcendente. Frigidiorcra 
aerem gradus 169 in thermofcopio mane oftende- 
bant. Poft folis occafnm diei 3 1 plenilunium cele- 
brabatur. 

Frigus maximum hocce menfc thermometrum In- 
dicaverat ad gr. 180. 

Maxima baromctri altitudo fuerat poll. 30. i. 

Minima — — — poll- 29. r. 

Piuvi« altitudo— poll. < 5 . 847. 

Menfs Februario. 

Vix ad primum & alteram menfis hujufce diem 
ferenitas pcrfeverabat : tertio jam, tenui delabente 
pluvia, nubes coelura obduxerant j qu£B per vices ufque 
ad diem 8 fsepe comparebant : Barometro ne vix 
quidem ab altitudine poll. 29. 10. recedentcj ven- 
tifque vel auftralibus, vel orkntalibus, lenitec fpiran- 
tibus. 

Die 8, in quem ante medium noftem ultima lunae in* 
ciderat quadratura, flante primum E. N. E. dein Borca, 
poll. 29. 1 1 i jamattigerat barometrum ; & conftanter 
fudo refplendente, die 14 ad maximum, quam hocce 
anno confpeximus altitudinem confcenderat poll. 30. 
5. At neque ferenaj noclcs, neque’ Boreales venti 
ad diem ufque 24 perdurantes, gelu cogere valebant, 
E diei 20 prtecedentem noftem excipias, qua humor 
in pruinam concretus domeftici viridarii herbas con- 

texerat : 
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texerat : Thetmometro ad gr. I77t ^Dic 

IS flante Borea novilunium cekbratum fuerat; 6 c 
priina lunsquadratura flante N. N. E. die zz poll me- 
lidiem. 

Bai-ometrutn ufque ad diem 19 flipra poll. 30 line- 
arnm 3 vel 4 altitudinem fervaverat. Mox pede- 
tentim defcendendo, die 25 ad poll. 29. 9I deve- 
nerac. Tunc nubilum apparebat coelum s proximif- 
que diebus 26 6 c 27 tenuis pluvia, alternadm flan- 
tibus Authro 6 c Euro, deddebat. Varia proinde ufque 
ad menfis finem coeli facies, varii ventorum flatus : 
Barotnetro vix recedeate ab akitudinc (poll. 29. 10. 
Erigus mane bifce diebus moderatum.: Ihermometro 
inter gr. i 6 f Sc 169' cbhfillente. 

Maximum ergo frigus hocce menfe gr. 177 t« 

Maxima barometri altitude poll. 30. 5 . 

Minima poll* 29. 7 - 1 . 

Pluvise quantitas polk o. 200. 

M A R T I O. 

Februarium varia tempeftate definentem turbido 
Auftralium ventorum, nubiumque, apparatu Martius ex- 
cipiebat. Plenilunium die 2 poft meridiem, flante fimi- 
liter Auftro, nubilo coelo peradum. Auftralibus deinde 
ventis orientales 6 c euro-noti permixti, ufque ad 
diem 9 crebros imbres nubefque frequentes addu- 
xerant. Barometrum ab menfis initio quotidic de- 
crefeens, die 3 ad poll. 29. 3 -i defeenderat: & quam- 
quam eo die iterum poll. 29. 6 ^ attigifl'er, adfeen- 
fumque continuaret, brevis tamen pluvia fero deci- 
debat. At uberior 6 c pollicem fuperans poll novum 

baro- 
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barometri defcenfum die 6 , flante S. S.E. delabc- 
batur: atqueiterum, fed minor, flante E. die 9. 

Die 10, quo ultima luns quadratura poft meridiem 
habcbaturi barometro iterum afcendente, ventoque 
N. N.E. flante, amoena redibat ferenitas, quseBore- 
alibus prxvakndbus vends, & die prsfertim 13 ve^ 
hementiflime flantibus, (quibus quandoque, foie occi- 
dente, occidentales fuccedebant) ad diem ufque 26 
perfeverabat. Venti porro iidem boreales occiden- 
talibus permixti nedum novilunium diei 17, Sc pri- 
mam lunse quadraturam diei 2 3 comitabantur ; vcrum 
proximos quoque aequinoftio dies. Et tametfi ante 
ipfum debiles, validiores tamen poft efledti, prsegeli- 
dum aerem intempeftivo frigore efficiebant ab die 24 
ad 27 i prfficipue veto die 26, quo no£lu gelabat. 
Hinc in jam florefcentibus arboribus praecocum 
frudtuum germina in univerfum arefcere confpicie- 
bantur. Thermometrum eadem nodle gr. 179. pro- 
ximis veto grad, 175. oftendebat. Barometrum au- 
tem, quod mane diei 22 poll. 30- i| attigerat, ipfo 
die ac fequutis defcendebat pauiadm 5 & die 26 poll. 
29. 8-5 indicabat. 

Poftddie ergo, flante S. S, E. nubes, & pluviaj 
qU£B ad poftremum ufque menfisdiem, Volturno fopius 
fpirante vento, plerumque perfeverabant. Baromc- 
tram inter lineas 6 & 9 fupra poll. 29 vagabatur. 
Thermometrum vero fumnro mane inter gr. 16^ & 
168 iifdem diebus degebat. 


Maximum frigus hoc menfe fuerat 

§r* 

179. 

Maxima barometri altitudo— — 

• poll. 

30. 2, 

Minima * — 

■poll. 

29. 2-i. 

PluvisE quantitas ■ 

poll. 

2, 034. 
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Menfe A P R i L i. 

Prior menfis hujafce medietas nullum pr<eter pri- 
mum, quo plcnilunium contigerat, & alterum diem 
xindequaque ferenum habebat. Boreales venti, per- 
raro, & non nili oricnte foie fpirabant ; Auftrales, 
orientales, hifque affines frequentifllme. Crebri pro- 
inde, etfi exigui imbres. Coelum nubibus perfepe ob- 
dudlum. Diem 9 mane nebulofum, & obfcurum, 
mox pluvium ultima lunaj quadratura nodle prscc- 
dente antecefferat. Barometrum plerumque circa 
poll. 29. 6 . vagabatur. Aliquando ad poll. 29. 2. 
die 10 defcendebatj nec iiifi die 13 & fequutiscon- 
flanti adfcenfu erigebatur. Aeris plerumque mode- 
rata temperies. Diebus tamen 7, & 8, Cscia flante, 
frigidiufcula j thermometro ad gr. 165 fubfidente. 

Die 1 5, quo poft meridiem noviluniumcelebrabatur, 
ad poll, fere 30- i. barometrum confcenderat. Venti 
boreales hifque affines pr^pollere jam coeperant; 
atque a die 16 ad 20 aerem nonnihil rigidum advc- 
hebants thcrmofcopio inter gr. 161 & 163 mane 
commorante. Serenitas coeli, baropaetri eleyatjoni 
conjunfta, ad diem 22 petfeverabat ; quo poft foils 
occafum priraa lun$ habebatur quadratura : & baro- 
metrum ad poll. 30. I -I adfeendens, codem, & fe- 
quuto die, flante O.S. O. iterum defeendebat : Nu- 
bibus coelum obtegebatur. 

Die 24 hora Italis i5-| thermometro gr. 158, 
barometro poll. 30. o| attingente, coelo fere ubique 
fereno, leniterque flante E.N. E. brevis terras con- 
cuffio a pluribus percepta, in Etruria finitimifque 
provinciis validior, Moream prrefertim ingentibus 
afficiebat damnis. 

Re- 
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Jleliqni menfis dies admodum varii i ventls nunc 
auftraiibus, nunc orientahnus, coelo nunc fcrcno, 
nunc nubile, fed impluvio, fpirantibas. Barometrum 
incerea lenfim depdmebatur; ac die 30, quo plenilu- 
nium ante mediam nodem celebrandum erat, ad poll, 
29. jam defeenderat vehementer fiance S. S.E. 
coEiOque fubnubilo. 

Frigus maximum hoccemenfefucratgr. 16s • 

Maxima barometn altitudo poll. 30. if. 

Minima- ■■ poll- 29. 3 - 

Pluviccquantitas- — poll. 2, 035 - 

Menfi M A I o. 

Validus aufter primum menfis diem tencbricofum 
efficiebat utut barometro nonnihil adfeendente. De* 
clinato jam die, occidentali primum, mox boreali 
fiibeunte vento nimbus cum grandine decidebat. 

Barometnxm poll; 29. 6 ~. Thermofeopium gr. 164 
obtinebat. Aer proinde admodum frigidus; praefer- 
tim diebus 4, & 6 . Sed die 5, flante borea, coeloque 
fereno, multo rigidior, in vineis fuburbanis anniver- 
faria congelatione vires cogebar. Ceterum prionpus 
menfis diebus coelum raro ferenum ; frequences,^ led 
cxigui imbres, frequentiffimx nubes. Eodem die 5 ^ 
poll. 30 barometrum tenebat; iterumque ufque ad 
diem 11 fenfim demittebatur ad poll. 29.il: dum 
interim die 10, hoc eft, biduo poft ultimam lunxqua- 
draturaro, copiofiflimus imber deciderat. 

Ab undccimo ad quartumdecimum diem, quo 
novilunium poft fequentem mediam noftem ccle- 
brandum erat, vchementiflime flantibus nunc cscia, 
nunc zephyro, iterum barometrum ad poll. 29. ii. 

■ Dd fe- 
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fercDO fere Temper coelo adfcendebat. Ventorum 
deinceps continua viciffitudo, occidentalibus tamen 
prEpolicntibns, dcniio demittebatur barometrum : 
dicquc 1 6 brevis dccidebat pluvia, poftquam refti- 
tuta fercnitasj barometro iterum adfcendente. Die 
tamen 20 poftnovam ejusdcpreflionem tenuis iterum 
pluvia auftro flante. 

Reliquis nicnfis diebus occidentales venti, auftra- 
libus plerumque interflantibus, variam cum cceli fa- 
ciem, turn aeris tempeftatem cfficiebaiit; iidemque 
venti pcimam liinac quadraturam die 22, & plenilu- 
nium die 30 comitabantur. Baroraerrum utut per- 
petuis pariter var iati o a i b tts -e ba oxium , non admodum 
tamen a lineis 9 fupra poll. 29 recedebat: die ex- 
cepto 17, quo fere poll. 30 attingebat. In hac eleva- 
tione ufque ad poftremum menlis diem permanebat. 
Duobus ultimis diebus coelum ferenum, fed nebu- 
lofum. 

Exceptis prioribus quinque menfis diebus, reliquis 
thermofeopium inter gr. 153, & 156 oriente foie 
verfabatur. Circa meridiem tamen etfi plerumque 
gr. ifo attingebat; nihilominus diebus 16, 19, ir, 
i3,& i9,increfcente calote, auftroque flante, gr. 142 
indicabat. 

Maxima barometri altitude 7 ,, 

hocce menfe fuerat J " * ^ ' 

Minima poll. 29. 4'|-, 

Pluviffi quantitas — poll. 2. 299. 

Mefi/e J u N I 0. 


Calo fere femper ferena facie rcfplendente occi- 
dentaks venti prioribus quatuor menfis diebus domi- 

nabantur. 
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nabantur. Barometrum, quod primo die poll. 29. 
104 attigeraf, nonnullis intercurrentibus variationibus 
pedetentim defeendebat; ac die 4 poft matutinum 
lenem eurum flante O. N. O. brevis tempeftas, bre- 
vifquc pluvia,coelum turbabat. Euri deinde fcquutis 
diebus plerumque flabant ; & barometro vix itidem 
defeendente, nova & copiofior cum tonkru pluvia, 
zephyro fpirantCj decidebat die 6 poft meridiem, quo 
tempore ultima lunx quadratura celebrabatur. Pluvium 
quoque fequuto triduo coelum erat j orientaiibus 
ventis iterum prxvalentibus ; & barometro intra lineas 
8, & 9 fupra poll. 29, fpatiante. Eoque iterum die 
1 1 nonnihil demiflb, brevis denuo pluvia, flante 
. 5 . S. O. fubfequebatur. 

Serenitas deiu raro nubibus adfpeufa orientaiibus, 
& occidentalibus ventis per vicem alternantibus ; fed 
his plerumque praevalentibus, ad nicnfis finem im- 
pluvie coelo durabat. Circa meridiem tamen fxpe ex 
auftro lenis flabat aura, qux, foie occidente, zephyro 
cedebat. 

Barometrum, quod die 12 ad poll, 29- con- 
icenderat, ibidem toto permanebat mcnfcj quan- 
doque tamen fupra poll. 30. elevabatur. 

Novilunium ante meridiem diei i3> dc prima lunx 
quadratura poft fequentem mediam nodiem diei 21 
fereno, placidoque ccelo contigerant. At pleniiu- 
nium die 28, barometri demiflio, & nubes zephyro 
flante comitabantur. 

Dies itaque xftivo folftitio proximi admodum piacidi 
fuerant. 

Thermometrum hocce menfe plerumque mane 
inter gr. 146, & 150; meridie inter gr. 138, & 144 
verfabatur. 

Dd 2 Ma- 
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Maxima barometri altitude fuerat poll. 30. i 

Minima 2.9. 8. 

PJuvia; quantitas — — poll. o. 762, 

Menfi Q.U I N T I L I. 

Sereno fimiliter adfpeftu decern priores meiilis 
hujufee dies Iplendefcebant ; tametfi Africi venti 
hifque affines plerunque dominarentur. Tunc porro 
temporis barometrum fupra poll. 30 conftanter per- 
manferat. Sed jam eo fenfim defcendente, nubes 
fequutis diebus borealem plagam occupare, foie pras- 
fertim oriente, 

Ultima lunae quadratura poft vefperara diei- s con- 
tigeratj fequentique biduo occiduus horizon pluri- 
mum dcclinato jam foie rubuerar, eodem flante 
Africo. Novilunium vero die 1 2 poft vefperam limi- 
liter celebratum erat; quo tempore corufeationes ad 
curo-borealcm plagam frequentes confpiciebantur. 
Poftridie Africus idem ventus circa meridiem vche- 
mentiliime furebat : coslo nubibus undequaque ob- 
dudlo. Poft occafium folis tranquilla reftituta fere- 
nitas. 

Die 14 ad poll. 29. 8. jam defeenderat barome- 
trum 5 nubefque hue illuc difradse apparebant. Sed 
iterum ad lineas 9 coiifcendendo, iterumque defeen- 
dendo, varium coeli comitabatur adfpcdum, im- 
brefque praeveniebar, qui demum vefpera dici 18, 
tonante, atrifque nubibus obdudo coclo, decidebant, 
Libonoto flante. Crebriores tamen fubfequutis tribus 
diebus deiabebantur; & praefertim die 20, dum prae- 
cedente nodle barometrum ad lineas defeenderat, 
flante primum euro, mox fubfolano. 

Poft 
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Poft occafum diei 20 prior lunae quadratura conti- 
gerat nubilo, pluvioque, ut pr^diximus, coelo 5 quo 
tempore validiHimus caecias-aquilo 5 aliique boreales 
venti imperium easperant, & fequuto etiatn die bac- 
chabantur. Mitiores poftmodum efFecti ad diem 
ufque 25 armofphaeram tenebant. Barometrum jam 
denuo eodem die 21 furfum vefpere ferebaiurf 
ejufque adfcenfu continuante, amoena ferenitas ad 
poftremos fere menfis dies, nubeculis dumtaxat ali- 
quando depida perfev^rabat. 

Diebus interim 27, & 28, euro primum, dein 
Auftro, Sc Africo ieniter fpirantibus, barometrum 
nonmhil deprimebatur. Sole veto, diebus zS, 29, 6c 
30, occidente, nebulofa ac denfa Zona, horizontem 
occiduum, coelo ceteroquin fereno, obtenebrabac, 
Pie autem 3 1 , nebula in nubes condenfata, iterumquc 
defeeadente barometro, copioiiffimus imber, euro 
flante, demittebatuF. 

Thermometrum die 7 duabus circiter poft meridiem 
horj? gr. 128 attingebatj 6c die 17, bora eadcra,gf, 
122: qui quidem calqris gradus net|pm menfis hu- 
jufee, verum & currentia anni maximus fuir, quam- 
quam fextili etiam menfe ad eundem gradum, ut mox 
videbimus, calor pervenerit. Reliquis diebus mane 
inter gr. 140, & 143- poft meridiem inter gr. X32, 
& I plerunrqpe vcrfa%i:ur. 

Maxima barometri altitiido fu-? 
erat hoc menfe — — 

Minima poll. ‘ 29. 6 ^. 

Pluvis quantitas poll. 3 « 629. 

Menfe S E x T 1 l i. 

Primo etiam menfis hujufee die, eifi baromefmm 
conftanter adfcenderetj & mane csecias-’aquilo fpi- 

rarer. 
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rarer fuccedente tamen zephyro, tenuifllma’ deci- 
debat plavia 5 poftquam vento codem perfcverante, 
& coro per vicem fiance diu ferenitas perfeverabat ; 
qus diebus dumtaxat 5, < 5 , & 7 denfa nebula matu- 
tinis horis ofFundebatur : Barometro tunc temporis 
propepoll 29. II. -commorante; & affinibus borea; 
vends per vices fiantibus. Die 9 poll. 3 o. Barome- 
trum fuperabat j aft eo iterum ad mox di£lani altitu- 
dinem demifib, iterum, fed denfior nebula diebus 12, 
13, & 14 ccelura mane obtenebrabat Libonoto con- 
ftanter fiante. 

Ultima \nnx quadratura poll mediam, quae diem 
4 anteceflerat,. nov i l u nium mane diei 

It, Africo eodem fpirante vento, cclebratum fuerat. 

Libonotus, qui, ut pr^diximus, die 14 fiabar, ufque 
ad diem i S cum zephyro altcrnans plerunque donii- 
nabatur. Die autem 15 in thermofcopio gradus 
122 is die 16 gr. 122 fecunda poft meridiem hora 
majorem hujufee menfis indicabant calorem, qui 
ctiam totius anni maximus fuerat, ut fuperiorc menfe 
notabamus. Mitius dcin fiantibus auftro, & zephyro, 
calor quoque remittebatur 5 ac barometro nonnihil 
deddente ccelum nubibus obtegebatur. At ingrave> 
feente node, ventis iterum permutatis, barometrum 
denno elevabaturj redibatque ferenitas. Sequenti 
die luna primura quadrantem poll meridiem attin- 
gebat. 

, Serenitas, ventis bores aifinibus fpirantibus, ad 
diem 25 durabat. Sed Libonoto illis iterum fucce- 
dente, nubes, & tonitrua fubfequebantur. Dein noiftu 
pluvia, barometro poll. 2-9. 8 -I- monftrante decidebat. 
Mane fiante euro reftituta ferenitas triduo perfeverans, 
barometro parum variante. Borealibus interim prs- 

valentibus 
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vaicntibiis vcntis ; & prsfertim die %j poft bretem 
iiodarnam piuviam tonitribus comitatam, validiffime 
flantibus, rigebat aer: Thermometro ad gr. 149 mane 
fubhdente: reliquis vero fequutis diebus ad menfis 
ufque finem, inter gr. 148 & 1475 percurrente. 

. Intempeftivo huic aeris rigori tribuebant vinitores, 
quod in fuburbanis vinetis, uvarum Jam maturefcen- 
tium obdurata cutis, acinique exficcati, gracilem ad- 
modum vindemiam tulerint, quam de cetero race- 
morum copia affluentem fpondcbat. 

Barometrum intcrea, cscia plerumque fiante, polK 
29. io-|- attigerat. Sed poftremo menfis die, eo non- 
nihildeprefl'o,aubes circa meridiem coelumobducebant. 

Maxima ejus altimdo fuerat ? „ 7 

hoc menfe ~ J 

Minima poll. 29. s-|-. 

Pluvise'quantitas poll. o. 486. 

Menfi Septembri. 

Prioribus quinqne menfis hujufce diebus varia 
coeli facies, varia tempcftasj fudo nubiloque alter- 
nantibus. Mane pluries coelo fereno in boreali plaga 
nubeculK apparebanc. Csecias oriente foie plerumque 
fpirabat : Aufter circa meridiem. Barometrum inter 
lineas 8, & 10 fupra poll. 29 vagabatur. Et quam- 
quam vefpera dici 5, lineas ii attigilFet; iterum 
tamen noftu nonnihil dcfcendebatj & fequenti die, 
Africo flante, pluvia demittebatur. Hoc ipfum obfcr- 
vabamus die 8 ; quo poll pomeridianam piuviam, ac 
tonitrua, boreaiibus euro mixtis ventis prsvalentibus, 
ferenitas redibat ad diem 1 2 perfeverans. 


Mane 
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Mane diei 2'ultlmum quadrantem Lrbonoto flante, 
luna coniplevcrat. Die vero 9 poft folis occalum 
conjunctionem celebraverat, fpirance coro. 

Dies 12 fere totus ferenus, cscia pnmum, deindc 
zephyro flantibus. Barometrum fenfim depnme- 
batur. Node ingravefeente, coelum fubnubilum. 
Fiabat eurus. Poftridie, codetn fpirante vento, & 
barometro ad poll. 29. 9 lente detniflb, ingens imber 
duos fere altitudine poilices ajquans decidebar. Nubes 
tamcn fequuta noife cxcisls climinabat > & barome- 
trum per lineze femiiTem elevabatuc-. Setenitas dein- 
ceps ufque ad finera meniis nubibus quandoque tur- 
bata perftabat. _,Fr_eqa£nii.Xtiam, i Ub b ula, ccelum ob- 
fufeabatur, diebus przefertim 23, 24, 25, & 30, foie 
oriente. Primum quadrantem fpirante auftro, coe- 
Joque fereno ante foils -orteta -diei 1 7 lun» pertran- 
iierati & oppolitionem -aatc ortura diei 25 eodem 
flante vento abfolverat. 

Poft diem 20 barometrum motu vario parum ab 
altitudine poll. 30 recedebat. Mane pierunque vend 
boreales orientalibus permixti, iero occidcntales per- 
mixti auftralibus fpirabaut,. ^icc? autem atmofphara; 
fi^us prosimos jautumnali aequinodio dies, comita^ 
batur; poll. 30 barom.ctro . iddem ’ fervante. Sub 
menfls finem flabat N. N. E. 

Thermofeopium menjfis hujufee periodo admodum 
varies frigoris caJorifque grad us cum mane, turn poft 
meridiem oftendebat. Nam prioribus tribus diebus 
foie oriente inter gr. 140, & 142 ; Meridie inter gr. 
130, &; 135 verfabatur. Deinceps plurimum vari- 
abat. Pluries enim oriente foie oftendebat gr. 152, 
quamdoque 15 3 v- Poft meridiem, pierunque inter 
gr. 1 34, & 1 3 8 divagando, circa menfis finem gr. i26-f 

at- 
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attingebat, qui maxitiius totius menfis calor fuerat 


Zephyro tunc fpirante. 

Maxima barometri altitude fu- 

crat hoc menfe 

Minima 

Piuvia; quantitas-^ — — 



1 1 . 


poll. 29. 7 t- 

poll. 2. 6oy. 


Menfe O c T o B R i. 

Rcrum novitatc notabilis admodum menfis hicce 
erat. Ultimum quadrantem poft folis occafum diei 
I , fpirante Cxcia, coeloque fereno, iuna pertranficrat. 
Qui fub menfis fuperioris finem praepoilcbat ventus 
K.N.E. prioribus quoque menfis iftius diebas per- 
feverabat. Mox occidentaks ad diem ufque 12 per- 
flantes fuccedebant. Barometrum paullo vel infra, 
vel fupra poll. 30 confiftebat. Node veto qute diem 
Sfequebatur poll. 30. 4 i attingebat. 

Nocie eadem fereno coelo hora poft occafum folis 
IV, Aurora Borealis adparebar, totam, boream inter, 
& occafum, occupans coeli plagam infigni rubedine 
fplendefcentem. Urbis aedificia partem coeli hori- 
zonti proxlmam infpicere prohibebant. Poft hors 
intervallum color rubicundus in candicantem fenfim 
permutabatur : paullo poft lumen extinguebatur j ite- 
rumque occafum verfus, debilius tamen, redibar. 
Brevi penitus deficiebat. Zephyrus tunc lenifllme 
fiabatj & thermofeopiura gr. 148 metiebatur. 

Lumen hocce borcalc in Placemino etiam agro, 
fed adfpeflu diverfo obfervatum, nobililTimi & Ci.V. 
Ubertini Marchionis Landi nos epiftola docuit. Ibi 
poft primam ab occafu folis horam adparebat. A 
Borea r.onnihil occafum verfus primum declinans tcr- 

E e tiam 
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tiam cceli partem albicantc illaftrabat colore. Tenu- 
ifilras nubes itantium columnarum inftar, fixorum 
lumen baud intercipientes ex horizonte adfurgebant ; 
vixque fenfibili mutatione variabant. Nofte Integra 
pedeverabat albicans iplendor. At aurora imminente 
rubrum induebat colorera, orientem verfus aliquan- 
tulum declinando. Ad ortum itaque, natural! na- 
feentis auroroe luce coelum albefcebat : ad feptem- 
triones infueto jam veluti adolefcentis aurorae rubc- 
feebat lumine : atque hoc padto aurora duplici eo- 
dem tempore illuftrabatur. Sequuta etiam die! 9 
node iterum, fed dilutiore luce ufque ad quartam 
ab occalii foils horaia^- ©odera Piacentino agro 
confpiciebatur. Evanefeente dein lumine obfeurior 
praetet confuetudinem. Sc tenebricofior nox fuccederc 
videbatur. Romae, coelo quamvis fereno, & novilu- 
nium eadem node luna celebrante, nullum infuet« 
lucis veftigium obfervabamus. 

Ab die 9 fenlim defeendebat barometrum, per- 
manente fudo, & zepliyro continuante.^ Die tamen 
laventus hicce circa meridiem denfiflirais nubibus 
coelum antea ferenum obtenebrabat, Mox baromttro 
ad poll. zg. 11^ dekpfo ingens adeo imber demit- 
tebatur, ut pollices fere duos, & femifi altitudine 
squaret. 

Pauilo poll Iblis occafum redibat ferenitasj Sc fe- 
quenti mane, Euro flante nubes ad borealem dum- 
taxat horizontem confpiciebantur. Barometrum ve- 
fpera fudo adfeendebat ad poll. 30. o|. etfi Africus 
primum, dein Aufter fpirarer. 

Aiane diei 14 iterum Africus, mox Aufter circa 
meridiem flabant; & poft meridiem pluebat. Se- 
quuto etiam biduo, nunc Auftro, nunc Csecia fiantibns 

piuvia 
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p luvia decidebat. Die autcm 1 6, qui primum lung qua* 
draturara antcibat, tonirma, & horrificffi comfcationes 
piuviam deniiilimam comitabantur. Sed declinantc 
die jam ferenitas reflituta. Barometrum hifce diebus 
immotum fere poll. 29. 10 f tenebat ufque ad diem 
Ip, quo, ocddente foie, paiillulum defcenderar. Se- 
quuta autem node imbres delabi incipiebant, qui, 
barometro fupra poll. 29. 9 plerunquc commorar.te, 
fere ad menfis ufque fincm perfeverabaut. Copiof 1- 
fimi tamen diebus 21, 33 & 24. Et, quod notatu 
digniffimum, die 23, validiffimo flante Auftro, to- 
nitru, grandine & fulminibus comitantibus, quinquc 
fere aqusc pollices, fex circitcr horarum intervailo 
deddebant. Barometrum eo die ad poll. 29. 6f 
paullo ante defcenderat; & thcrmometrum gr. 149 
indicabat. Die etiam 24 ad pollicis aititudincm 
pluebat; tametfi barometrum nonnihil iterum ad- 
fcendiilet. Sequenti node plenilunium. R.eliqui 
dies, exiguo continuante barometri adfcenfu variam 
coeli faciem, fed plerunquc nubilam oflendcbant j 
boreaiibus ut plurimum Ipirantibus ventis Euro per- 
mixtis. 

Thcrmometrum toto fernie menfe inter gr. 15 1 & 


154 mane verfabatur. Meridie inter gr. 139 & 144. 
Sed poftremis menfis diebus mane inter gr. 15-6 & 
I do. Meridie inter 1 5 1 & 1 5 2. 


Maxima barometri altitude fnerat? ,, 
hoc menfe * 


Minima poll. 29. 6 \. 

riuvite quantitas-*- — poll. .10. 895. 


Menfe 


E e 2 
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Menfe N o v E M s R i. 

Cxcia5, cique ad latus flantes vcnti, toto fermc hoc 
nienle, vario ccelo fpirabant, Barotnerrutn poll. 29. 
10 conftanter fuperabat, dicbus 7 & 8 exccptis, qui- 
bus flante Voltumo ad poll. 29- S defcenderat; lar- 
gufque imber die praefertim 8 decidebar, quo poll 
meridiem novilunium peraftum erat. At itcrum 
priftinam elevationem rccuperante, & continuo fupe- 
rante barometro, die 16, quo primum quadrantem 
lun^ pertranfierar, poll. 30. 4^ atdngebat flante 
Borea. Hsc porro barometri altitude ab maxima 
hujufee anni ahkudineparum deficiebat. 

Oriente folc diebus 17 & 18 ihermometmm gr. 170 
& 1 71 fereno coelo, & Borea flante metiebatur. 
Deinceps diebus 20 & 2 1 cito deicenfu, concidente ad 
poll. 29. 8-^ barometro, pluvia iterum, tonante, & 
corufeante coelo, Auftro autem flante decidebat. 
Thermometrum inter gr. ijj & i6i tunc temporis 
mane verfabatur. Sequuto biduo, dum fciiicct poll 
occafum die! 22 pJeno orbe fplendebat luna, baro- 
metro ad poll. 30. 2. elevate, ferenitas redierat; & 
thermometrum ad gr. 166 mane fubfidebat. Sed 
barometro nonnihil iterum delapfo iterum pluvia. 
Novo dein interjedo ferenitatis biduo (quo thermo- 
metrani ad gr. 174 d- rigidior aer, & Ipirans aquilo 
mane depreflerat) flanribus denuo Crecia, & affinibus 
\entis, ufque ad mcnflsfinem vel nubilum, vel pluvia. 
Die porro 28 barometri defeenfus infignior poll. 29. 
1 1 attingebat. Brevi tamcn eodem regnante vento, 
iterum palSm elevabatur: dum interim continuata, 
fed tenuis decidebat pluvia: ultimumque quadrantem 
node dicm 29 fequuta, egerat luna. 


Hocce 
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Hoccc itaqu'e mcnfe ab infigni altitudlne, fere ad 
miniraam, dierum duodecim intervallo barometrum 
defcenderat. 

Maxima ejus akitudo fuerat poll. 30. 4-|. 

Minima poll. 29. i|. 

PI avis quantitas •— — * ' — poll- 3 * 48-8. 

Menfe Decembri. 

Quos fuperiore menfe dominatum in atmofphjera 
habuiffe dicebamus affines Cxcix venti, hocce etiam 
menfe iifque ad diem 20 prspollere obfervabantur. 
Coelum plcrunque fcrenum erat, fex prioribus cx- 
ceptis diebus, quibus adfcenfu, defcenfuquevario baro- 
metrum intra poll. 30 & 29-9. divagabatur: defeen- 
fum pi u via etfi tenui fubfequente. Reliquis decern 
&quatuor, ant fupra, aut parum infra poll, socon- 
fiftebat. Mane autera diei 8 (quo tempore plenilu- 
nium abfolvebatur) & fequutis diebus 10 & ii,. ad 
poll. 30. 2. confeenderar. Poll diem 15, quoprima 
lunx quadratura peraftapoft meridiem fuerat, nonnihil 
jam ex altitudine poll. 30. i-f demittebarur, nubilum* 
que adparebat coalum. 

Thermometrum, quod paullo ante fobs ortum diei 
2, gr. 174 atcigerat, fequutis ufque ad diem 1 1 diebus, 
eadem hora intra gr. 165 & 170 verfabatur. Ac 
frigore crudefeenre, ad gr. i74|- die 13 confiftebar. 
Deinceps frigus miiigabatur. 

Circa meridiem diei 20 A uftr ales venti fpirare, 6b- 
tenebrari cob'um, ac barometrum deprimi obferva- 
bantur. Defeenfus hicce .node fequenti prxeipitari- 
tior, tres 8c amplius lineas metiebatur^ poll. 29. 5^ 
mane indicando. Mox ergo ante meridiem diei 21 
^onante coelo, ingenti Auftri flatu/Ia'rgus imber efFun- 
debatur. Die 
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Die 2 % ante meridiem iterum, Africo fpirantc, 
plucbac; oppofitionem obtiiiente luna. Et quoniam 
foJftifium hybernum die 21 occidente folc contigerar, 
venti proximis eidem folftitio diebus imperantes, 
Auftrales p’erunque fueranr, Africo, Volturno, Eiiro- 
que permixti ; coelucn deinceps ad menfis ufque finem, 
eifdem Volturno & Euro flantibiis, pluvium conftantcr 
erac : foiaque diei 26 periodo piufquatn tres & femilt 
pluvis pollices decidebant: Barometro poll. 29. lo-i 
commonftrantc. Dum vero die 28 ad poll, fere 30 
pervenerat, alter pluviae polkx fequuta nodte demir- 
tebatur ; iterutnquc noae altera pluebat, dum ultimum 
quadrantein lu na fuperabat. Quo tempore hanc im- 
brium copiam coelum efFundebat, ‘thermometrum gr, 
i6r plerumque aere admodum miti, mane common- 
ftrabat. 

Maxima barometri altitudo fu-‘l„^i, 
erathocmenfe 

Minima * — — — poll. 29. 3-^. 

Pluvias quantitas ■ ■ — — poll. 8. ^01. 

Observationes Generales 

in Ephemerides Meteorologicas Anm 1741. 

Quandoquidem Februario menfe maximam baro- 
metri altitudinem poll. 30. 5 j Januario autem mini- 
mam poll. 29. 1 raetiebantur ; icala variationum mer- 
curii in barometro fuerat hocce anno linearum 1 6, 
feu pollicis cum-trientes altitude vero media poll. 
29. 9. 

Eodem Januario menfe frigus totius anni maxi- 
mum in tbermometto oftendebant gr. 1 80 ; men- 
fbas vero Quintili & Sextili maximum calorem gp. 

122 . 
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I2Z. Scala €rgo variationum raercuril in thermo- 
metro fuerat graduum 58, feu totidem earum par- 
tium, qualium tota thermometri capadtas 5000 com- 
pleditur. Quapropter demtis ex pofteriore hocce nu- 
mero partibus 123, quas maximo regnante calorc 
mercurius baud occupabatj iftius volumen, eo tcm- 
poris, partes dumtaxat 4878 obtinebat, Harunce 
autem partium, maximo adrenknte frigore, amit- 
tebat 5 8 . Seu fi mercurii volumen calore maximo 
ampliatum in partes 1000 divifum ponamus maximo 
accedente frigore, partes ab eo millefimae 1 1 -f amit- 
tebantur. Eadem enim prxter propter, inter 4878 
& 58 ratio intereft, qux inter 1000 & ii f. 

Quantitas pluvix hoc anno delapfx erat poll. 43. 
780. Ex fuperiorum autem odo annorum obfervati- 
onibus, media pluvix quantitas poll. 34 adxquabar. 
Anno autem 1737, qui reliquos imbrium copia fu- 
perabat, pollices dumtaxat 36.788 decidcbanr. Anni 
itaque 1741 pluvia, medlam excedebat poll. 9. 7805 
& maximam anni 1737 poll. 6. 992. Quod porro 
minime prxtereundum eft } tribus tantummodo po- 
ftremis anni menftbus pluvix pollices 22. S84 deci- 
dcrant, qui nedum dimidiam totius huiufce anni 
pluvix quantltatem, verum duas tcrtias mcdix annux 
pluvix partes fuperabant. Major ergo imbrium copia 
hocce anno tribus poftremis menfibus demittebatur. 

Quintilis etiam mcnfis imbres, quos poll. 3- 629. 
menfurabant, infueti admodum fuerant ; quum, ab 
eo faltcm, quo hifce obfervationibus vacamus, tem- 
pore nuiiquam eodem menfe integram aqux poilicem 
dccidiffe deprehenderimus. Atque id fortafle in 
cauffa fuerit, cur xftivi frudus vermibus plurimum 
. hocce anno fcatuerint : quemadmodum nimiis etiam 

au- 



autumnnlibus inibribus, vermium, quibus olea; cor- 
rupts fuerant, graa'antcm copiam agricols tribuebant. 

Aliud quoque infolens phasnomcnon autumnales 
pluvias comitabatur. Pluries quandoquidem baro- 
mctro fupra mediani altitudineni baud parum elevato, 
copiofiflimi diuturnique imbres decidebant. Quam- 
quam inficiari non poffamus, fere femper ante im- 
brinoi delapfatn cx majorc altitudine mercuriuni ali- 
quantulum defcendiffe. 

Quemadmodum aliis annis, ita Sc prasfcnti, rarif- 
fime Cori venti, frequentiflime Euri fub Romano 
coelo flare obfervabantur. Euri porro, & Auftrales 
auc mibiluni, aut pluvium plerunque coelum efficie- 
bant : fudum Boreatcs, ' Zepbyri. Aliquando ta- 
men, etfi raro, hi pluviam, illi fcreiikatem advc- 
hebant. 

Qui vero proximis utrique folflitio diebus crebrius 
perflabant, fcquuta tempeftate diei frequenterque 
dominabantur. Quod ia ventis etiam prope requi- 
nodia fpirantibus, utut non adeo fenfibiliter, nota- 
baraus. Hanc porro obfervationem longa annorura 
ferie Roms abs fe comprobatam V. Cl. Frmcifcus 
Blanchiniiis affirmabat i nofque plerunque conftantem 
deprehendebamus. 

Tranquillo prsterea coelo, sftivo prsfertim tem- 
pore, venti orientales matutinis horis, auftrales circa 
meridiem, & foie occidente occidentales Icniflime 
Ipirare plerunque obfervabantur. 

Acus magnetica declinabat hocce anno a Borea in 
occafura gr. 15.40. Incrementum propterea decli- 
nationis ab anno 1730, eratgr. 4. 40. Eo fiquidem 
anno declinatio fuerat gr. 1 1. 


Pauca 
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Pauca nunc de morfais popularibus hujufce anni 
fubjicimuSj qus ab illuftriffimo LefrottOj Archiatro 
Pontificio, & Regice Societatis fodali. 

Ad hyemem, paucis pedoris infiammationes conti- 
gerunt j Catarrhi vero, tonfillarum infiammationes, 
& rheumatici affectus, pluribus. Csperant quoque 
circa Januarii fineni malignte febres petechiales in 
pluribus graflTari, iis prtefertim qui prope Tiberim habi- 
tabant: quibus plures fimul in eadem domo corripie- 
bantur; Et continuaj quidem omnino febres ills 
erant, nihilque intermittebant j fed omnes earum 
more invadebant, qus ad tertianarum naturam prorfus 
accederentj uno quLdcni die Icvibres, altero vehe- 
mentiores. Has inter cetera fymptomata dolor capitis 
vehetnens comitabatur % cui fcquutis diebus coma 
vigil, & diarrhoea fuperveniebant. Curabantur autem 
feliciter fanguinis mifllone, diluentium, & chins- 
chins ufu, omiffis omnino cum cmcticis, turn pur- 
gantibus, quibus uti apud aliquos in more politum eft. 

Circa veris finem prsfatas febres alis prorfus incer- 
mittentes excipiebanr, qus quidem, ut plurimum, 
boni moris erant ; cephaialgis tamen gravi fere femper 
conjumfts: & hs pariter Peruviani corticis ufu, & 
phlebotomia profligabantur. Atque hoc febrium 
genus non modo per sftatem, & autumnum, verum 
ctiara prsfentem in hyemem grafiantur. 

Ad sftatem pariter diarrhoeas & choleras paffi lunt 
nonnulli. Vulnera putredinem, feu corruptionem 
contrahebant j unde febres ad depurgationem ufque. 
Tandem quibufdam ad hanc prsfentem hyemem 
fpuris pedoris contigerunt infiammationes, & ca- 
tarrhi. Plerique tamen sgroti prsdidis febribus in- 
termittentibus laborant. 

Ef 
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Duobus poftremis anni menfibus complures rcpente 
occubuciunr, ex apoplexia alii, alii vero cx internis 
prajcordiorum affedionibus. ■ Hlud denique animad- 
veriione dignum cenferaus, frequentes per aftatem, & 
autumnum fuiffe morbos ex vermibus ortos, quos^ in 
acutis etiam vomitu, & dejedionibus expulfos vidi- 
mus ; idque in rufticis potiffimum obfervare proclive 
erat. 


II. Extra5i of a Letter from J. F. Gronovius, 
iVf. 2)._ ^l- Ley <Ie% - November -JL7 4 2 . to 
Peter Coliinfon, F. R. S. concerning a Water 
Infedt, iwhichf heing cut into feveral Pieces, 
becomes fo many perfect Animals. 

SIR, 

Ef/»JNo7. 18. TTT is now about Nine Months fince 
»74*- Jl^ a young Gentleman, living in 

the Family of Mynheer Bentinck at the Hague, dif- 
covered a Water Infed, not known yet or defcribed 
by any Author. It has a pellucid Body, having here 
and there branched out fomething like Claws, with 
which it catches a particular fort of fmall Worms, 
which are every- where found in handing Waters: 
Thefe are its Food. 

But of what Sort this Infed is, is not known ; nor 
have its Mouth, Stomach or Inteftines been yet dif- 
covered. 

But what is moft furprihng is, that, cut this Ani- 
mal in Five or Six Pieces, in a few Hours thete will 
be as many like their Parent. 


This 
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This Difcovery was and is very furprifing to all out 
Virtuofo’s, and really not believed, until the Pro- 
feffors Albinus and Mujfenbrock were provided with 
the Animals, and, after having well examined this 
Creature, found the Prodigy of increafing itfelf in 
that wonderful Manner, very true. 

One of the Gentlemen that made this Difcovery 
Viras Mr. Allemmd, a Man of great Learning and 
Ingenuity, Tutor to the Sons of Mr. sVravenfande. 

There 


The firft Account given to the Roval Society, of this furprifing 
Property of the fore-mentioned Infect, was in a Letter from Mon^eur 
BufoTi^ of the Boyal Academy of Sciences at Paris^ and F. R. S. to 
Martin Folkes, Efq; noW our Prefident; his Letter bears Date the 
iStbof July 1741. N. S. and was communicated to the Society at 
their next Meeting on the aptb of OBoher following j and therein 
pur Buffin acquaints Mr. Polkes of Two very fingular Obfervations 
lately made in iNaturalHiftory 3 the Firft of a fmall fort, of Bug, which 
produces its Like fomewhat after the Manner of Plants? and without 
Copulation ; the other of a fmall Infedc called a Polypus^ which is found 
flicking to the common Duck-*weeJ^ and which, being cut in two? puts 
out from the upper Parc a Tail, and from the lower a Head, fo as to 
become Two Animals inftead of One^ befides which, when in 
Three, the middlemoft Part puts out from one End a Head, and from 
the other a Tail, fo as to become Three Animals, all living like the 
firfl, and performing the Offices of their Specie. Both which Obfer- 
vations Mr. Bujfo 7 i lays were well averred. 

Mr. Folkes alib at the fame time communicated another Letter he 
had received from theHon^^^ Charles Bentinck^picy^ at the Hague ^ dated 
the 15 th of the forgoing September ^ wherein ic is faid. That a young 
Gentleman of Geneva^ then in Holland^ whole Name we ftnee learn 
to be Monfieur du Tremblay^ had found in Water, wherein he w^as look- 
ing for Infects, fome fmall things he at firft took for Plants, till, on a 
further Examination, be perceived them to move, and to contract them- 
felves on their being touched ; nor could he at firft think them to be 
Animals? by rcafon of feverai young Shoots he found to come out from 
them, and to hang upon one another as far as the fourth Generation : 
He was, however, at laft fatisfied they were Infefls, and that they preyed 
upon others, and would even eat raw Flefh. They fixed themfeives, 

Ffa 
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There have been feveral of thefe v/onderful Crea- 
tures fent to Tarts-,- to Mr; Reaumur, from whom 
we hope for a particular Difertation. 

But after all, I do not think it a perfed Animal, 
bur a kind of the U'va marine-, Holothuria or Zoo- 
phyta, which really are living when they are firft 
catched 5 of this Kind are the Tennts marina, figured 
by Barrelierus in Table 1273 and 1774- and alfo 
the Fun^i -Marini, T zb. 1293, 1294. Thefe laft I 
remember I have found feveral times on our Sea- 
Coafts, and obferved that there was a living Nature 
in them. 


hefaid, by oneESaTKfome Plant, or the Side ofthe^flel in which 
they were contained, and at the other End had Six or Eight Arms, with 
which they feized their Prey. He alfo found, that one of them being 
cut afunder, a few Days after, new Arnos were grown out of that Part 
that had none beforej fince which he had cut them every Way poCTible, 
in Length, Breadth, and obliquely, and always with the fame Succefs ; 
after which he has gone on ftill further, fubdividing them, but never 
found them to propagate any other ways than by Shoots, feveral at a 
time, and without any Copulation. Mr. Bentinch added, That this 
Gentleman would foon print an Account of the Obfervations he had 
made ; and that the Infedts he had himfelf feen of this Sort, were from 
about a Line to half an Inch in Length. 

The late Mr. fe feems to have met with this fame Sort of 

j4»jwaJca/i»infheYear 1703, and has defcribed and given a Draught 
of them in a Letter publifhea in N® aSa- of thefe TranfaStims. Soon 
after which a more perfed Draught and Defcription of the fame fnfeds 
were inferred from an anonymous Hand in N®a88. of the fame TranF 
fiSkiis-, all which Figures anfwer very well to the Defcription and a 
roi^h Sketch in Mr. Bentmck’s Letter. In Fig. III. and IV. of this laft 
clKiTranJaBion, one of the Infeds is reprefentcd as quite purfed up 
or contraded ; but neither Mr. hewTihoeck, nor the laft-mentioned 
anonymous Author, ever thought of dividing the Infed, though the 
Utter had obferved the young Shoot dropping off from the Parent. 


III. Som6 
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III. Son2e Conje^uYes concerning the Pofirion 
of the Coiure In the ancient Sphere 5 com* 
mumcated in a Letter from the Re^'^ Ebe- 
nezer Latham, M. 2). and V. 2). M. to Dr, 
Mortimer, Seer. R. S. 

SIR, 

5M(iNo7. 18. "Y Have an Opportunity of tranfmiting 
* 74 ^- {■(, yQ^ a Draught of the Conftella- 

tion Aries, as It was exactly copied by Dr. White, 
from a Book in the fine Library of your learned 
\Ir\.z\er Samuel Sanders,Y.{<:!^, a worthy Member of the 
Roy Ai. Society.- I do not know whether ir may 
not be efteemed of fome Moment towards the deter- 
mining the famous Controverfy with refpeft to Sir 
Ifaac Newton’s Chronology. Dr. Halley obferves *, 
That the Difpute is chiefly. Over what Part of the 
Backof^riwtheO/gr^ pafled. Sit Ifaac Newton 
“ takes it to be over the Middle of the Conftellation 5 
“ R. Souciet will have it, that it paffed over the Mid- 
“ die of the T> ode cat emotion of Aries, which by 
Confequence would make it pals about Mid-way 
between the Rump and Firft of the Tail j" which 
Situation could never be faid to be over the Back :• 
Whereas, if the Ring in this Cut S-fee in the Tab. 
Fig. i.l was defigned, as I apprehend, to image the 


* Vhihfo^hical Tranfatims, N« 


Colftre 
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Cohife in the ancient Sphere, \t exadly anfwers 
/^rfy&a/sDefcription — h Iri^a.KohBp^^ <pmi 

xptS '3''X vM'fcc xa,Toi tA«t©“* and juftifics the Con- 
m-uction Sir I[aac^'^Q.t on thofe Words beyond 
Exception. The Sculptures from whence this was 
taken, have the Title of Aratsa, five Stgna Cceleflta, 
in-cjiiibtis AjironomiCisSpeculationes Veterum ad Ar- 
chetypa ‘vetuflljjiwi Aratsorum C^faris Gernianicl 
Codicls (44) oh oculos ponimtur a yacobo de Geyn ex 
Bibhoth. Acad. Lugd. Bat. Amftel. 1652. * 

As I have no Oppoitunity to confult'the Original, 
it might give more Weight to the Account, if the 
ConnoiJJ'ews of your learned Society could fupport 
the EagrayeE:sJI^ imony - < t&- to the great j^ntiquity of 
that. I Wnli only beg Leave toobferve farther, that 
as this Catalogue begins with ,the T>raco, which the 
Ancients fectn to place at the Head of their Con- 
fteilationsi perhaps it may give fome Light into the 
Time of the Book of Job, as well as into the Senfe 
of that Place. For wh.en he fays. Chap. xxvi. 13. 
By his Spirit he has garnijhed the Heavens', his 
Hand has formed tJge cropked Serpent i I fubmit it to 
the. Judgment of the CritieSy whether, it-ds not highly 
ptobablcithe W^riter mu^ have lived within that 
Period of Time wherein a Star of that Confteilation 
might pals for the Polar Star : And then, if the 
Afterifras are fuppofed to be placed in fome fuch Or- 
der as here, the exprefs Mention that he only makes 


* Hug. GrotH Batavi Syntagma Araimum: ex offc. Tlantin. 
4iff. See Germanicues Interpretation, f. 35. the Figure of the Con- 
fteilation Aries. 


of 
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of this, was fufEcient to refer us to the whole Syftem 
or Purniture of the Heavens. But I am afraid I be^ 
come tedious. 1 am 

Tour lUuJirious Society's, 
and your moji obedient, 

Fiiidern, July 8. 1742. humble Servant, 

E. Latham, 


IV* Voe Cafe of an Extraordinary Dropfy^ 
communicated in a Letter from Tho. Slwrc, 
M.2). #oC. Mortimer, M. 2). Sec. R.S. 

Sheffield, Aug. 2. 1742.' 

SIR, 

EeaiNov.iS. '“TT'^HE following Cafe being fOme- 
J74»- what uncommon, perhaps it may 

not be wholly unworthy of yrmr Notice. Laft Ja- 
nuary I was called to vifit a young' Woman of Thirty 
Years of Age, who about Seven Years ago, had like 
a fevere Pit of the Stone in her Left Kidney, with 
all the common Symptoms of a Stone, but by Tome 
Means recovered again. Three Years ago Ihe had 
another Fit, but got better in a few.Days } though fhe 
moftly complained of a dull Paih in (that Place ever 
after. When 1 faw her, 1 found her Metifes h^d 
been very irregular and fmali iince her laft Taroxyfm, 
and totally obftruiied fince Septembers her Pulfe 
very fmali and quick, her Countenance pale and 
languid i a Pain at the Pit of her Stomach;;tow3rds 
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die Spleen, befides that in the Kidney j her whole 
Stomach and Belly full, and fomewhat fwelled, but 
harder on the Left Side than the Rights a Fludtuation 
of Water or Matter among the Abdominal Mufcles, 
and the ^ erjtonisum very hard under it : The Right 
Side was full, and fofter. -She had no Appetite, little 
Sleep, a fmall Cough, a little Thirft, flight Fever, 
and much Pain. I ordered her fome laxative, ape- 
rient,' attenuating, diuretic Pills, with an antihydropic 
ftomachic Mixture, the Country Air, and daily mo- 
derate Riding. She purfued this Method a few 
Weeks 'With -fome Advantage, but not fo much as 
Ihe cxpeftejT and — Then — flie— took the Ad- 

Vice" of another Phyftcian, to no better Purpofe. 
In Ap'U I was confulted again by her. Her FJelh was 
now much fhrunk, the Belly fuller, Pulfe quicker, 
P^in the Tame, .Urine fcanty, but pale. Appetite lan- 
guid. I prefcribed other things to the fame Purpofe 
as above, but with no better Succefs. In 'June I put 
her on drinking Nevil-Holt Water (which laft Year 
had cured Three of Droplies, which was all hadufed 
it for that Purpofe) and riding: Upon this (he made 
Water freely, flept tolerably well, had a better- Ap- 
petite, lefs Pain, and much chearfuller j but the Swel- 
ling of the Belly was ftiil the fame. Always on turn- 
ing her in Bed, file heard and felt a Jolting and 
Fluctuating of Water in the Belly ; This put her on 
being tapped, not doubting but ftie would recover 
then. Next Day I was fent for to fee the Water 
drawn off, July 23^ but to my Surprize, on the Pre- 
foration, between Three and Four Pints of very thick, 
roupy, mixt Matter came away 5 fome was Matter, 
fome a thick white Slime, but the greateft Part was a 

thick 
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thick reddifli-brown Liquor, like Liver mailied with 
a little Water : It could not get through the Canula, 
without often clearing it with a Goofe-quill. After 
this came near Six Pints of clear Water or Serum, as 
ill a Dropfy. She feemed much eafier then, all the 
Afternoon and Night j next Forenoon not fo eafy, 
though llie came down Stairs to Dinner. ^ Quickly 
after it, fhe was moft feverely and violently feized with 
fuch excruciating Pain all down the Left Side to the 
Foot, as threw her into the moft profufe Sweat, often 
Paintings, Vomitings, &c. At Four o’CIock, flie 
wholly loft both Senfe and Motion of that Thigh 
and Leg ; at Five ftie was infenfible, and at Six fhe 
died, July 2.4th. 

Next Day the Body was opened before me, 
when a monftrous Tumour on the Left Side 
of the Belly fhewed itfelf, and a large Bag of Water 
on the Right Side appeared, which Two filled the 
whole Cavity. The Abdominal Mufcles on the Left 
Side were very large, flabby, bloated, and a livid pale. 
The ^€Ttton£iim uncommonly hard, thick and feir- 
rous ; the Liver and Spleen both much emaciated j 
the firft not above Two Pound, the iaft about Two 
or Three Ounces; the Stomach and Inteftines, 
from the Cardia to the Anus, full of fmall, hard, 
white, feirrhous Knots, like fmall Peas, or Hail- 
ftones ; the Inteftines of a dusky yellow Colour : The 
Remains of the Omentum were mortified : The Kid* 
neys were found : The Pancreas very fmall and yel- 
low. The Tumour on the Left Side (which was the 
Ovarium) being cut up, feme Pints of the fame 
Matter as was firft drawn off in Tapping, run out: It 
was divided into innumerable Cells, full of different 
Matter, feme as above; fome white, thick Slime, 
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fome fatty, fome purulent, The PattitLons be- 
tween the Cells very ftrong, cartilaginous in the Mid- 
dle, fo as to rcfift the Knife ; like mufcular Fleih 
below and above this Cartilage, fo was each Cell. 
The whole Ovarium, before it was firft broke, might 
weigh about Twenty Pound Weight. The Bag of 
Water on the Right Side, was the other Ovarium, 
wherein was nothing but like a large Ox Bladder, 
containing Nine or Ten Pints of Water ; like a 
Bladder at the lower End, and riling up like a crooked 
Horn at the other End ^ the Skin was very thin and 
fniooth. The Vejtca urinaria and Uterus were both 
found. 

Fronx-the-abovc^isentioned Account yoa-will fee,' 
ijiy That here' was a triple Dropfy, viz. One inter- 
mufcular on the Left Side of the Abdomen One in" 
the Cavity of the Belly ; One, and the iargeft of all, 
in the Right Ovarium, zdly, As I have before ob- 
ferved the like in fome others, in much the fame 
Conditionl^i barren Women, and ftale Maids, Tap-; 
ping Ihould be very cautioufly undertaken : Efpeci- 
ally when the whole Belly is not equally diften'ded,- 
and not a free Fluduation of the Water -heard' and 
obferved from Side to Side, 'as the Sick turn in Bedj 
but efpecially if there was, or is, a fenlible Difference 
fo be felt in the Hardnefs or Softnefs of the Parts of 
the Belly, before it is diftended monftroufly. 

I am, 

SIR, ■ 

Tour mofi humble Servant, 

Tho; Short. 


V. Tart 
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y. ^aft of a Litter front of Cam- 

bridge, to a Friend of the Royal Society, 
occajioned by what has lately hesfi reported 
concerning the Infedt mentioned in Tage 1 1 8 
of this Tranfa<f^ion. 

Nov . 20 . 1742. 

ne.idmv.ij;. ^TT^HE laft News from Paris gives 
1742- Jl^ fomething very furpriJfing in the 

AcGount of ISlonJleuT Reaumur s late Memoir, read in 
the Royal Academy of Sciences there, concerning an 
Animal called a Polypus, in which Life is faid to be 
-preferved, after it has been cut into fevcral Pieces, fo 
that One Animal feems by Seaion to be immediately 
divided into Two or Three more complete Animals, 
each feparately enjoying Life, and continuing to per- 
form the proper Offices of its Species. 

Such an Account would have be^ lefs regarded, 
had we not been informed before, thai^wo * Letters 
had been communicated to the Royal Society, fome 
Months fince, from good Hands, both which men- 
tioned the fame thing, and related it as a Eaft averred, 
and carefully examined, by one of the greateft Judges, 
andmoft indefatigable Promoters, of Natural Hiftory, 
and efpecialiy of that Part of it, which leads ro the 
Knowledge of what is moft particular and remarkable 
in the Infed and Reptile Part of the Creation. 

Some of our Friends, who are firmly attached 
to the general Metaphyfical Notions we have for- 
merly learned, reafon ftrongly againft the very 
Poffibility of fuch a Pad : but as I have myfelf for- 

^ See above p. ai 9 and 220. 

G g 2 mcrly 


C ] 

merlr owned to yon, on othcfOccaHons, my Diflrufl: 
of the Truth, or Certainty at leaft, of home of thofe 
Principles, which 1 never yet had a fuffident Under- 
ftanding of, to give a full and dear Aflent to ? I lhall 
now make no Scruple of acknowledging, that I have 
already feen fo many fitange things in Nature, that 
] am become very diffident of all general Aflertions, 
and very cautious in affirming, what may, or may not 
poflibly be. 

The moft common Operations both of the Animal 
and Vegetable World are all in themfelves aftoniffi- 
jng i and nothing but daily Experience, and conftant 
Obfetvation, makes us fee, without Amazement, an 
Animal bring-ferthraiibtner of the lame kmdj or a 
Tree bloflbm, and bear Leaves and Fruit._^ 

The fame Obfervation, and daily Experience, make 
it alfo familiar to us, that bcfidcs the hrft W ay of 
propagating Vegetables from their refpedive Fruit and 
Seed, they are alfo propagated from Cuttings; and 
every one kr’7Ws, that a Twig of a JVillo'W particu- 
larly, cut oft’ and only ftuck into the Ground, does 
presently take Root and grow, and becomes as much 
a real and perfedtTree, as the original one from which 
it was feft taken. 

Here is then, in the Vegetable Kingdom, the very 
thing quite common, that Monjieur Reaumur’s Me- 
moir is faid to give a rare Example of in the Animal. 
The bell Phiiofophers have long obferved very ftrong 
Analogies between thefe two ClalTes of Beings : and 
the Moderns, as they have penetrated further into 
Nature, have every Day found Reafon to extend 
that Analogy: fome have even with great Proba- 
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bility talked of a Scale of Nature, in which Hie, by 
an infenftble Tranfition, paffed from the moil: per- 
fed; of Animals, not only to the moft imperfeft, and 
tnence to the moft imperfed of Vegetables, but 
even through Coralline Bodies, and Minerals, to the 
very Earths and Stones, which feem the moft ina- 
nimate Parts of our Globe. 

Now in fuch a Scale, who is the Man that will be 
bold to fay. Juft here Animal Life intirely ends, and 
here Vegetable Life begins i Or, Juft thus far, and no 
further, one fort of Operations goes, and juft here 
another foit quite different takes its Place? Or, 
again, Who will venture to fay, Life in every Ani- 
mal is a Thing abfolutely different from that which 
wc dignify by the fame Name in every Vegetable? 
And might not a Man even be excufed, if he Ihould 
niodeftly doubt, whether Plants and Vegetables may 
not themfelvcs be conftdered as a very low jind ira- 
perfed Tribe of Animals j as Animals mighj6«|i» like 
manner, be confidered as a more perfed aad Waited 
kind of Vegetables ? 

We fee the Two Sexes of Male and Female run 
through all the higher Parts of the Animal Creation ; 
yet would he have gone a great deal too far, who 
ihouid have thence alferted, there were no Exceptions 
to this general Oeconomy j or that this was one of 
the general and diftinguifhing Afiedions of all th** 
Animal Kind ; For modern Difcoveries have informed 
us, that there is fomewhat very analogous to this in 
the Vegetable Creation alfo: And even in the Ani- 
mal it has been found, xhu Snails, Earth-'xorms, and 
fome others, are really Hermaphrodites, having in 
"themfeives the Organs of both Sexes ; whilft the work- 
ing 
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in® Bee is truly of no Sex at all, nor any-way$ im-' 
ployed in the Produdion of that Species, it labours fo 
hard daily to provide with Food. 

But, whereas, in Animals, the Divifion of the Sexes 
is almoft general ; and the Union of them in one 
Subject appears but in a few Inftances; contrarywife, 
in Vegetables, almoft all have the whole Apparatus 
of Generation in each 'Individual, whilft only a few 
Sorts feem to emulate Animals in what is analogous 
to the Divifion of them. 

I feem, perhaps, to wander too much from the 
Point fkft-mentioned i but as I am only offering 
and_fncbL_wild LConieaures as come in 
my'Wa^ho^ to be excufed, though I yet hazard 
. another Obfervation, which is, That what appears 
chiefly to be new, in the Sub) eft of this Memoir, is, 
-that the Animal or Animals live and do well after 
their Separation, and that they are capable of re-pro- 
ducing fuch Parts as the Head and the Tail, which 
feemed effentially wanting. 

I fay, that the Animal's living and doing well again, 
is what is chiefly new j for that an Animal, after Se- 
paration of fome of the principal Parts, feems for 
feme time to retain Life in each Part, muft have been 
obferved by every body * j and though People gene- 
rally 


* The Antients have taken Notice of this, and fome even feem to 
have had no doubt, that Life continued fome time in the Parts of a 
divided Infe£t. Anfiotle obferves in the Fourth Book of his Hiftory 
of Animals, that almoft allinfetfts live fome time when pulled afiinder, 
Waffs particularly; and that thofe live longeft, when fo feparated, which 
have a loirg Body, and many Feet ; fo that the Scolopendra being cut 
afunder, one Part moves on forwards, and the ocher backwards. But a 

Paf- 
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rally fay, from their Prejudice in favour of feme of 
the Principles above hinted at, that to be fure only 
one of the Parts, though they know not always 
which, feels and has the Senfation of Pain ; yet have 
all I have ever talked with on the Subjedl, as freely 
acknowledged, that the ^htienomend appeared on the 
other Side. 

A Chicken, or a Tigeon, whofe Head is fuddenly 
ftruck off, fiiews in both Parts, if no preconceived 
Opinion led us to think otherwife, ftrong Signs of 
Pain and Suffering, and the very fame Signs, that the 
refpedlive Parts of the Animal fhew of that Senfation, 
whilft it is furely living and intire : And 1 have been 
told by fome, who have feen the Heads of Malefaftors 
fuddenly fevered from their Bodies, that the fame 
Obfervation holds alfo in our own Species. But we 
have all feen it hold much ftronger in the more im- 


Paffage of St. Aupn is fo remarkable'on this Head, that I cannot help 

tranferibing it: Ms revocat quoi his haujl ocalis Cum 

enivi Tiiiper in agro ejfemus Ugurue, stofiri illi Adokfeentes^ ^pi tunc 
mecum erant fiu£ormii fuorum gratia^ animedverterunt humi jacentes 
hi. opaco loco reptantew beffiolam multipedem, longum d/co quemdam 
'vervhciilum : •vulgo 7:otus efi ; hoc tameir ^uod dicam nu/i^nam in eo 
expertes eram ; •verfo jiamqus (i}lo, quern forte kabebai, uitus illorum a?:i~ 
jnal medium percujgt : turn amha partes corporis ab illo njulnere :n cok- 
traria difiejferunt, tanta pedum celeritate-^ac tiibilo imhecillm e titfii, 
quam R duo hujufeemodi animantia forent: §}uo miractilo exterrit!^ 
caujfJque cur toft, ad nos, nbi fmttl ego ^ Alypius conftdebamits, ala- 
criter viveniia illa'frufia detulerunt. Neque nos patum commoti, ea 
currere in tabula quaquaverfum poterant, cernebamus atque i.iiii'h 
tp forum, fylo taEinm, contorquehat fe ad dohris locum, takil jt,hL;iti 
alto, ac jiios alibi motus peragentc. ^id plural Tentavni.iis ji/ate/.i-; 
td •tialerei ; atque vermiculum, ivio jam vermiculos, in tmltas pa> :es :ot.- 
cidimtis: it a amnes novehantur, ut nif a nobis iltud faclim ejft, 'J;- 
comparerent vtilnera recentia, totidem iHos feparatim natos, acjibi queh- 
quam vixijfe crederemus. Aug. Lib. de Qiunritate Anim.ie, 

perfed 
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perfed Animals, as they are commonly called, fuch 
as JVorm^, where, on the Separation of the Body into 
two Parts, Life has continued feemingly in both, and 
with ftrong Signs of it, longer than we have had the 
Patience to attend and examine. We have been, in- 
deed, quite uncertain, in which of the Parts this feem- 
ing Life has been moft confpicuous : and as both Parts 
have feemed to endeavour to get away, and have 
frequently foon after been found milling, Boys and 
ordinary People are generally pofTelTed of an Opinion, 
that they unite and grow together again after their 
Separation. 

Now, if it could once be allowed, that Animal 
Life and Senfation might fubliftbut aninftant, in both 
Parts-of-dre'Cfeatufe, after its Sedionj the whole 
remaining Difficulty would be only as to the Cure of 
the Wounds, and the Reproduftion of the neceflary 
Organs that are wanting. And, for the firft of thefe, 
we know very well, that the more iraperfeft Ani- 
mals are killed with much greater Difficulty than the 
more perfefl, their Vitals being more diffufed, and 
their general Organization being, I fuppofe, far more 
fimple than that of the higher Tribes : And as to the 
other, I think no one will fee any Impofllbility in 
the Reproduftion of certain Parts, after what we have 
feen and read of, in the Lohfier and Cray-fijh Kinds, 
who when they chance by any Misfortune to lofe a 
Claw, reproduce it in a Ihort time, with all its Joints, 
and the proper Mufcles for moving them ; all which 
appears as difficult as the regaining of a Mouth and a 
Tail to fome of the Worm-kind ; whofe general Or- 
ganization being fimple, and confifting chiefly of only 
one ftrait Gut, or Paffiage, from the Mouth to the 

Vent, 



[ m ] 

Ventj they feem to want little more to reproduce 
either, than a Contraftion of the Wound, with the 
Afliftance of the Mufeies that move the feveral Rings of 
which the Body is compoled ; and every one of which, 
in its firft and natural State, performs almoft the fame 
Motions as are neccjlary for Suction or Ejection : the 
latter of which we have even fometimes feen very 
wonderfully fupplied in our own Species, in tnole 
Cafes, where grievous Wounds of the Inteltines hate 
put Nature upon trying to perform her Operations iir 
a new Way. 

Upon the Whole, we are all very deflrous to 
fee Monjicur Reaumurs Memoir on this curious 
Subject; we hope it will foon be publifhed, v/hen, 
as' his curious and exaft Experiments will afford 
infinite Entertainment, fo his judicious Remarks 
upon them will doubtlcfs be no iefs inftruftive: 
but will, in ail Probability, give a Light itito thetp 
Matters we do not yet think of. In the mean time 
1 could not help jull mentioning to you, what came 
into my own Head on the Occafion, hoping that 
however you may look on my Thoughts as the Dreams, 
perhaps, of a Man bewildered in his Inquiries into 
Nature, you will ftili believe me to be a firm and 
conftant Lover of Truth, and ready at all times to 
receive and embrace whatever is really fuch, however 
odd and furprifing it may at the firft chance to appear. 

I ihall therefore only add one or two Fadls 1 ihould 
indeed have mentioned before, when 1 was fpeaking 
of the Difficulty of killing lome of the Tribes or 
Infefts and Reptiles; which are, that I have m^felf 
feen the Heart of a Viper continue its regular Beats 
more than Six Hours after it had been taken out of 

H h the 
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the Body : That I have fecn that Body move and 
feem alive to all Purpofes for a great Part of the fame 
time, after having loft the Heart ; and that 1 have feen 
JFaJps, whofe Heads had been taken off, creeping in 
the Window the next Day, and Butterflies that have 
lived, and attempted even to fly, feveral Days after 
undergoing the fame fevere Operation. 

Infefts feem at firft to fuffer but little from the Lofs 
of their hinder Parts, although thefe contain moft of 
their Vifeera •, nor does the Lofs of Limbs feem to 
afFedt them in any Proportion to the more perfedt 
Animals. But even in our own Kind, in Infancy, 
before the Parts have loft all their Softnefs, much 
greater Wounds may be received without Lofs of 
Life, than afterwards. If we go yet further back to 
our Embryo State, it is very probable, that yet vaftly 
greater Hurts are recoverable : And it is upon that 
Principle chiefly, that the beft and moft likely Ac- 
count has been given by modern Writers in Anatomy, 
of fome very remarkable Monfters that have appeared 
in the World, where even fome of the moft e&ntial 
Parts of Two Fetus s have been feen wonderfully 
united in One and the fame Body. 1 fhall now detain 
you no longer, than to afliire you, that I am, with 
Truth and Refbedt, * 

SJRy 

Tour moft obedient ^ 
Humble Servanti dec. 


VI. A 
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VI- A Syfiopfis of the CdJcuJathn of the Tranfic 
of Mercury oveY the Disk of the Sun, the 
%pb of OiSlober 1743- hy Mr. John 
Catlyn. 


np’HE Equal} D H 
i74i. Time of the > 0 ^?. 24- 15 58 

true ^ at Greewi^kh . - J 

The Equation of Natural Days add i <5 i r 

Apparent Time of the true d 0^*24. 22 32 9 


At which time the true Place of the} 

Sun and of Mercury feen from} m, 12 

the Earth J 

The Geocentric Latitude of Mer-Z 

cury - - S — * 

The Elongation in 5 Hours (i.e.)} 
the 2 4 immediately preceding} 
and following the rf . . . / 

The Difference of Latitude in the 

fame time 

Therefore the Angle of the appao 
rent Way of ^ with the EclipticJ 
And the Diftance of their Centres} 
at the time of their neareft Ap- } 

'And the Motion of Interval be- 
tween that and the d . . _ 

And the hourly Motion of Mer-l 
cury in his Path over the Disk} 
of the Sun 


56 4 ^. 

9 37 

29 

4 24 
33 00 

9 31 

I 25 

5 55-^ 
And 
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And the Morion of th^ 

non from the sirft to the laif ex 


tenor Concaels of the Limbs 




13 If 


foi- 


ls 4 


14 32 


14 

12 


30 


And the Morion of the fame 
the interior Conrafls . 

Hence, the Time of the Interval 
fiom the 6 to the Middle . 
of -j the exterior Tranjit . . 
of 4 the interior Tranjit . . 

Hence, 

The firft exterior Contaft of 
the Limbs' . . - • i 

The firft interior Contact . 

The neareft Approach of the 
Centres, or Middle . 

The laft interior Contact 
The laft exterior Contaft, orl 
End. of the . J 

This Computation is made from Tables * which 
give the afeending Node of Mercury at the Time of 
rnis Trm:Jit 6 '' 17' ' too forward, according to the 
Jlefuit of very accurate Obfervations made of that in 
the Year 1723, by 'Qt.'H'alky., Dr. Bradley-, and Mr. 
Graham. Therefore making the Calculation with 
this Correction of the Place of the Node, the Times 
of the feverai Circumftances of the Tranjit will be as 
follows : 



Morning 


Afternoon. 


* Thihjoyhkal TranfaSitotis, N® jSiJ. 


The 
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The firft extcrioi* Contadl . 8 29 2 ^ 7 ( 5 ^ 25. in 
The tirft interior Contaft . 8 31 ^^StheMorn- 
The neaieft Approach of the 

Centres \ j 

The iaft interior Contad . i 01 

The laft exterior Contad . i 02 51 • 

This Tranjtt may be very aptly compared with that 
which happened on the 24th Day of OBober 1697 *; 
as happening at the End of a remarkable Period in 
Mercury i Motion, by which he is nearly in the fame 
Situation, with refped to the Swiit at every Com- 
pletion of it. Dr. Halley in his Series of Moments, 
in which Mercury is joined to the Sun, cue. (publifhed 
in the Philofophical TranfaBionSy N® ips-) makes 
the Middle of this Trmjit at 1 1 ' paft Six in the xMorn- 
ing the 24th Day, or the 2 5d Day at isli 11' p.m. 
an d the Diflance -of — Centres— ©f-th©- Sun and 
Mercury 10’ 

It may not be amifs -to examine and compare thefe 
Numbers by fuch Obfervations as were made of this 
Tranjit^ and may be depended on, and thereby to 
collect the Difference between Computation andOb- 
fervation5 and whatever Error arifes in Excefs or 
Defcd by a proper Application to the Tranjit of 
1743. it is imagined, will foretel it with a greater 
Degree of Exadnefs, than a Calculus from any Theory 
whatfoever. 

There was only the Egrefs of Mercury in the TranJit 
of I dp 7. capable of being obferved in Europe^', 


* Mean Period id Years 5* 45' 42". 
-f- Flamftead's Hifi. Cakfi. Lib. II. Fol. 33. 


which 
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which was done at Nuremberg in Germany, by Mr. 
jrurtzelbaur^ and at by Monjieur Caffini: At 

Greenzvtch Clouds prevented it. At Nuremberg Mr. 
IVurtzelbaiir obferved Mercury to go off of the Disk 
of theSun * at 45 i manezhout 73 t Degrees from 
the Vertex of tht Sun to the Right Hand; and Mon- 
faur Caffmi obferved the fame accurately at 10' 
24'^ mane', therefore from the known Difference of 
Meridians of thefe Places, the Egrefs muft have hap- 
pened at Greenwich at sli i' mane. 

The Obfervation of Mr. Wurtzelbaur will greatly 
avail at coming at the Duration of the Tranfit. It is 
mentioned, that Mercury left the Limb of the Sun 
73° 30' from his Vert ex to theRight. Now at that 
time at Nuremberg, the Angle of the Ecliptic with 
the Vertical pafTing through the Suns Centre, was 
420 3^5"; therefore the laft Point of Contad: on the 
Suns Limb was obferved 26' 55'' from the 
Ecliptic to the South, and confequently his Latitude 
was 8' 28^' South at that time. 

To find the Point on the Suns Limb of the Ingrefs, 
In order to come at the Duration of the Tranfit, we 
muft be beholden to Computation, and the Theory of 
Mercury’s Motion: 1 have therefore, from the Tables 
from which the above Times of the Tranfit of 1743 
are drawn, carefully computed his Motion along his 
Path crofting the Disk of the Sun, and find that he 
moved along it after the Rate of 5' 53''' i in an Hour, 
and the Difference of Latitude in 5 Hours 4' 2 1 and 
his Elongation 29' 7" : Therefore the Angle of his 

* Vertex to the Right, it fays, a "^adir Solis ad dextraf, but it 
is a nianifeft as any one upon Trial may find. 

Viftblc 
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vifibleWay was8° 2,9' 5o",which, doubled, and added 
to 31° 26' 55", gives 48° 26' 35''', his Diftance, on 
the Limb of the Sm from the Ecliptic alfo to the South- 
ward at his Ingrefs on it ; therefore the neareft Ap- 
proach of his Centre to that of the Sun was i o' 1 9'', and 
the Length of the Path run during the 25' 

l4''^ and confequcndy the time of running it 4^ 17', 
the half of which 2^ fubtraded from 20b the 
End of the Tranjit at Greenwich, gives the Middle 
there at 17^ 52' 30", earlier by i8'4 than the Series of 
Moments, give it. 

Now as the faid Series makes the Middle of the 
Tranjit of 1743, at 11^ 2' mane, and as it correfponds 
with that of 16975 and the Computation of that is 
1 8' 4 too late by the Series of Moments, d'C. it may 
be reafonably expeded,. that the fame Computation for 
this of 1743 will be fo much too late too 5 and if fo, 
the Middle may be put down at43'T paft 10, or 44' 
at fartheft, OSiokr a 5th in the Forenoon. 

By Computation from the Tables above-men- 
tioned, with the Corredion of the Node, I make the 
Diftance of the Centres at the neareft Approach in 
3697, to be 10' 3 1 ", but by the Obfervations of Mr. 

Wurtzelbaur it tnxmovxon\^ iQ'19'J lefs by 14'". 

Should therefore their Diftance in 1743 computed in 
the fame manner at 9' lo''-' be as much diminiftied, 
the Duration of the Tranjit will be protraded no lefs 
than s' 24", and thefirft Contad will be 2' 42" earlier, 
and the laft fo much later, than the Times above- 
mentioned for them. 

N. B. In the Computation of the Tranjit of 1 743, 
the Semidiameter of the Sun is fuppofed 16' 14" i 
and that of Mercury 4"! j but in that of 1697, have 

taken 
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taken Mercurfs only 3 "|> imagining the precife Mo- 
ments of the 'firft and laft exterior Conrafts are not 
obfcrvable; but that the Ingrcfs is feen fome little 
time later, and the Egrefs fooner, than the true times 
thereof. I have all along fpoke of the Motion of 
Mercury^ without mentioning that of the where- 

as, in Reality, it is that of them both jointly j but as 
we may fuppofe the Sun to ftand {fill during the Tranfit, 
it will then be conlidercd as the apparent Motion 
of Mercury alone for that Time. 


VII. A Letter from Mr, Robetc Campbell of 
Kernan, to Dr. Mortimer, Seer. R. S. con* 
cerntng a Man who lived Eighteen Lears 
on Water. 

SIR, T>ec.i. 174-2- 

Read Dec. 9. fTp HOUGH unknown, at the Requeft 
JL of Mr. I trouble you with 

ah Account of the extraordinary Abftinence of John 
Ferguifm, a Native of the Paroch of Killmellfoord in 
the Shire of 

About 18 Years ago he happened to overheat him- 
felf on the Mountains, in Purfuit of Cattle, and in 
that Condition drank exceffivciy of cold Water from 
a Rivulet, near by which he fell afleep j he awaked 
about 24 Hours after in a high Fever : During the 
Raroxyfm of the Fever, and ever fince that time, his 
Stomach loaths, and can retain, no kind of Aliment, 
except Water, or clarified Whey, which laft he ufes 
but feldom, there being no fuch thing to be had by 

Perfons 
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Perfons of his Condition in that Country for many 
Months in the Year. 

Archibald Campbell of Ine'verli'ver, to whom this 
Man’s Father is Tenant, carried him to his own 
Houfe, and lodged him up in a Chamber for 20 Days, 
and fupplicd him himfelf with freili Water, to no 
greater Quantity in a Day, than an ordinary Man 
•would ufe for common Drink ^ and at the fame time 
took particular Care, that it fliould not be poffible for 
his Gueft to fupply himfelf with any other kind of 
Food without his Knowledge 5- yet after that Space of 
Time, he found no Alteration in his Vigour or 
Vifage. 

He is now about 3 6 Years of Age, middle Stature, 
a fair and frefli Complexion, with a healthy (though 
not feemingly robuft) frefh Complexion ; his Habit 
of Body is meagrei^ut i n no remarka bleJDegree j-^is 
ordinary Employ is looking- after Cattle, by which 
means he needs muft travel Four, or Five Miles a Day 
in that mountainous Country, 

He ufes no Tobacco ; yet feems to difchargc as much 
Saliva^s others, who do not ufe Stimulus’s to provoke 
that Evacuation. 

If we may judge of his infenfiblc Perfpiration by 
the Softnels and Freihnefs of Skin, he is in that refpeft 
like other Men, and like them fweats with violent 
Exercifej as to the grofler Excrements, it did not 
occur to me to inquire about them, but I conclude 
he difcliarges none? becaufe the Country People, 
who ftrongly fanfy him fupported by fupernaturai 
Means, would not forget to objeft this to him, if he 
evacuated any Quantity of grofs Fasces f with which 
Water is not charged. 

li This 
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This Hiftory of thfis-abfteitniojis PeJfda Ibad from 
Mr. Campbell of Ineverltver, rriy Neighbour in that 
Country, who is a Gentleman of great Candour and. 
Ingenuity, neither credulous himfelf, nor any ways 
inclined to impofe ppon the Credulity of others. I 
had the fame Account from 'feveral others, and con- 
firmed by the Belief ,of the whole Country, The 
Man himfelf I never faw, but the Bearer, Mr. Charles 
Preacher, has converfed with him, on whofe 
Veracity you may depend. 

The Cafe appears extraordinary fingular, and worth 
the Notice of Men- of letters j is .caac- Inilance to 
convince us, that a great Part of the grofs Meats which 
we greedily deftroy, is not neceffary for the Support 
of Animal Life i and that there muft be fome other 
Qualities in the pufie Element of Water, than what 
have fallen under common Obfervation, fincc they 
have fupported this Man in Health and Vigour for fo 
many Years, and fupplied the JEvacuations nccelTary in 
the Animal Oeconomy, 

SIR, 

Tour moji mmhle and' - 
9^ ebedient Seruaist, 

Robert Campbell, 

of Kernan. 
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ynr. An Account and AhjivaSi cf the Mete- 
orological Obleryations communicated to the 
Ko-i^l SocieT'T, for the Tears 
1752, 17^5, .i 7 H ' 735 * Geo. 
Hadley, Efq^ F. R. S. 

s««//Dec.5>. ri^HE Diaries that continue through- 
X out the iaid -Five Years, are* only 
thofe kept at Crane Court, Sauth'wkk, and Coventry. 
The Diary for the Year i/st is wanting, 

and ends with the Year 1734. I have, in ray former 
Account of the Years 1729 and 1730, -given an Ac- 
count of the Met hod land Contents of the Two Fird. 
Mri Henry Beightons, ^otaGr iff ntss.Cov entry, con- 
taibs ch'fiT'ff ei^~of fh»-jS aromete fr at - fevcr a t times 
of the Day, in Inches and Decimals, and the Weather. 
Thar from Upfd bf Mr, Celffus, from Hudickjvd 
by Mt.Bromm, and Itorndt^o'^bj Mx.- Sjformg, go no 
farther tham the' Year I7j i ; ‘for- which Year there is 
aifo one from Lunden by art Author whofe Name T 
do not find ; for it appears not to be Mr. Conrad 
§luenfel's, whofe end m the Year 1730, irom the 
Place 1 It contains Obfervations on the Baro- 
meter Jtwicc a Day, itir-$wedijh Meafure, which I have 
reduced to Englifii the? Wind i and Thermometer, 
which is a particular one of his own. 

Mt. IVeidleds, Diary from Witemberg continues to 
the-Eud of the Year 1734. In the Year 1732, he 
alters his Method of the Barometrical Heights, from 
‘parisxo London Meafure, and the Days of the Mcmtk 
ftom ‘the Nevi Style to the Old one, to make thetrt 

I i 2 the 
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the better correfpond with our Obfervations. He 
gives a very accurate Account of thc Phanomem of 
feveral Northern Lights in the Ends of the Years 173 1 
and 1733, and Beginning of the Year 1734.. His 
Diaries alfo contain fbme few Aftronomical Obferva- 
tions, and extraordinary Occurrences. 

Captain Chrijiopher Middletons Journal of his 
Voyage to Hudfon s-Bay is publimed already in 
Philojophkal PranfaSiionSy N° 41 s. The Naples Di- 
ary by Dr. Cyrillus ends in the Year 1732? and alfo 
that from New-Englandh'^ }Ax. Dudley • 

For the Year 1734, that from Dr. Pack, at Canter- 
bury, exliibits in one View, by a Table for every 
Month of the Year, in the Firft Column, the Quantity 
of Rain, and the Evaporation : In the Second, Third 
and Fourthj the gteateft and leafl: and middle Heights 
of the Baronneter,Thermomcter, and Hygrometer : In 
the Fifth, the Meteors, by Variety of Marks, which 
he gives an Explanation of : In the Sixth, the Direftion 
and Strength of the Winds. He gives alfo a Defeription 
of the Inftruments he invented, and made ufe of, for 
Obfervation of the Quantity of Rain and Evaporation, 
and the Hygrometer, with a Draught of each. For 
the Month of January, there is a particular Table, 
containing great Variety of Obfervations for every 
Day of that Month. The Thermometer is peculiar 
to himfelf, as far as I know j and he gives no Rule to 
reduce it to the Standard. There is a Letter of his, 
relating to a Chart of the Levels of Kent, which, he 
thinks, are fo contrived as to caufe a Circulation of Air 
from the Sea, which is of great Ufe. Mr. Forth’s 
Diary, at large, from "Darlington, begins in the Year 
17375 but he has given an Abftrait for the Three 

pre- 
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preceding Years: In which the greateft, leaft and 
middle Height of the Barometer is given for every 
Month i which Mean, upon Examination, I take to 
be found in the way ufed in thefe Tables, and there- 
fore i have put them in as fuch. By a Letter of his it 
appears, his Thermometer Bands at Forty-five Degrees, 
when Mt.Ha'wksi^/sQ.s.n.ds at Thirty-three, which is 
Twelve Difference 5 and, I fuppofe, he means they 
differ fo much throughout the Scale 5 fo by that Rule 
I have reduced his Obfervations to the Table. ^u£ret 
At what Time of the Day the Obfervations were 
made, and where the Thermometer was placed ; for 
the mean Heights differ but little from thofe at 
London^ as he obferves in his Letter. There is an 
Extras of a Letter from Signor T^idacus de Revillas 
to Dr. Mortimer, containing an Account of the 
Rain that fell at Rome, -bcgnrtimg' with Atig 0 I7H> 
and ending 173 5 j in Raris Meafure, which 

1 have reduced to Englijb. 

Marquis Rolenh Diaries, at large, from Radua, 
end in the Year 1730 j but he fent an Abftraft of 
his Obfervations for the Six following Years, which 
was publiflied in the Rhilofofhical Tranfadiions, 
3 \5° 448. in which the Account of the Depth of 
Rain being intire, I have inferted it in the Table, 
for the readier comparing it with other Places. 

Thefe are all the Manufcript Obfervations com- 
municated to the Royal Society, relating to Mete- 
orological Obfervations. I have added the Obferva- 
tions of the Barometer, Thermometer, and Rain, at 
Edinburgh, from the Four Volumes of Medical Ef- 
faysi and Mr. Doppelmaie/^ Barometrical Obferva- 
tions, 
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tiottsj from tho printed ones at Konmhev^g, to make 
the Tables as general as I could. The Tables are 
drawn up in the fame manner as thofe for the Years 
1729 and I7SO; and from them various Obferva- 
rlons and’ Comparifons may be made, in the fame 
manner as has been done by feveral Hands heretofore, 
particularly, Dr. Flot, Dr. Derhami Mr. Locke^ Mar- 
quis and others, as appears in t\iQTranfaBkns 

of this Society 5 and many more fuch Obfervations 
may be added, by thofe chat are cnrious in thefe things, 
at their Plcafure. 


A 



[ H7 ] 



























d Table, Inches and DecmalSy of the Depth oj Kainwkich fell in fcvcfd Places, 


C 150 J 



Total. 13 /o j 17 ^57 I ^002! 18 ,^20 




'ibc Barometrical Table fw ihe Teuf 173® 



■9 ^ept. ay.lag ,9(5 mv. ’,0 ,=5 9- 29 >4° 

a ApM 5 a8 ,v+ Div. 30 18 ,j2()N ov 17. a8 ,8a 





















































Thcrmonictrical Table fw the Tear 1732* 



Difference I Cji 


















^ Table of the Depth o/K^nfor the Tear 1732. 


C ] 



Total. 




"the Barometrical Table /or lie Teat' 173 


[ M4 3 




S.he Thermonietrical Table f&f the Tear 1733. 


[ *55 3 





A Table of tho of R.aiti/o>’ the Tear I753- 





^be Barometrical Table for the Tear 1734* 


























^hc jmegoiitg Barometiical Table continacd. 



























!2j& 6’ Barometric^ 














l? 7 je Thermometrical Table for the 7 ear 1735. 








A Table of the Depth of Rain for the Tear 1735. 


[ ] 




[ ^^4 3 

IX. Afion Account ly James Parfons, M.2). 
E R. S. of a Book intituled^ Traite des Sens^ 
S^c. hy M. le Cat, M.2). F. R.S. pnnted 
at Rouen, 1740 . 8 ™- 

He^id Dec. id. HIS Treatife appears, by the Ad- 

vcrtifement prefixed to it, to be a 
Part of a Phyiiological Work, which the A.uthor lays 
is not likely to be foon. publifhed 5 and tnat he has 
therefore exhibited this Part for the Ufc of the Cu- 
rious, and Lovers of Philofophy, who might not be 
fo agreeably entertained by the reft of the Work, as 
treating chiefly of the Human Body, and therefore 
calculated rather for thofe of the faculty of Me- 
dicine. 

He begins the Book with Page 201. and fays he 
has, before, eftablifhed certain general Principles of 
Se'njation, and that now he proceeds to recount the 
particular Parts with which Nature has furnifhed the 
animal Occonomy, ferving to our different Senfes 5 
and then expatiates a little upon the general Utility 
of them. 

His Firft Chapter treats of the Senfe of Feeling, 
wherein he has compiled all the different Fb.cno- 
nuna that regard this Senfe, as thofe of Heat, Cold, 
and other C^jeds of Feeling, with the Strudliire of 
the Skin, to which he thinks fit to fubjoin Two 
known Hiftories, one of a blind Organift in Hoi- 
Lind, who diftinguifned all kinds of Coins, and played 
rt Cards, by Feeling 5 and the other of the famous 
S''.ituary Ganlbajius, who, though ftone-blind, could 

by 
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by Feeling make a Statue in Clay, perfedly like what 
he felt. Our Author adds fomeching of Tickling-^ 
and endeavours to prove, that Imagination has a 
great Sh .re in the Caufe of this Seiilation, as well as^ 
theothe'-Sj and thence he fa. Is upon an Account of 
another Senfe, which he brings under this Head; 
which he calls, U Chatov.ilment de I Amour, of 
which he gives a firrid Definition. 

Tqfttng is his next Subject, wherein, as in the 
foregoing Chapter, he has drawn together the fcveral 
Seaions'reiating to it, as, an Account of the Or- 
gans of Tafie, fhe Mechanifm of Sr.’Vcurs, and the 
manner of their being varied into cotr pound Tahes. 
His Comparifon here is new; he fays, Si.ace the Prin- 
ciples of Savours arc Salts, both fixed and volaiile, 
that Water, Earth, and Sulphur, ferve to make tne 
great Variety, and “ditferent Kinds, that are in Tafte, 
faft as Shadows varioufly mingled with Light form 
different Appearances ; not that the Shadow is capable 
of making an Impreffion upon our Organs of Sight, 
but the Light alone ; as the Salts alone arc, upon our 
Organs of Tafte. He has aifo fome Reafoning upon 
the'^Diffcrence that is in Mens Appetites to tome Eat- 
ables, which were before difagee cable, Kis Reafon 
is, not that the Organs differ at any time from what 
they always were, but becaufe the Soul fon-etjmes 
changes her Ideas, even from the fame Impreffions, 
and that therefore there can be no Ideas dser,ti:-i '•o 
any Imprcllions; or at leaf, that there are none 
which the Soul cannot change; He alio fays, that 
Imagination is much concerned in the Variation of 
TaOcs, 


The- 
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The Scnfc of Smcllmg is difciiilecl In Ins Third 
'Chapter, wherein he ol^fervcs the fame Method as 
in the Two former, in defeubing the Mcchanifm of 
the Organs ferving to that Scnfc, and accouiuing ior 
the C'onvcyancc of Odours to rholc Or.,ans 5 and for 
the of fomc odorilcrous Pai tides caufing 

Tears to flow, as well as Sneezing caufed by a glaring 
Light i and, after making fomc Rdlcctions on the 
many Effeds of Smells upon tlic Human Body, and 
the cxquificc Senfe of Smelling in fomc Animals, he 
recites the Story told by Sir JC. ‘Digby, ol the Hoy 
brought up in a Foreft, whofe Smell was fo exquiflte 
as to perceive the Approach of Enemies, and warn his 
Parents of them. Our Author found this Story ele- 
gantly told, and reafoned upon, iwMonJicur f^er due’s 
Book called, Ufage des Tatties. He alfo mentions 
the Perfection of ^Smelling in the Inhabitants of the 
Antibes^ who can run a Man upon the Nofe iike 
an Hound 5 and concludes this Sedtion with a Relation 
of a Frier of Fragile, from the 'journals dcs Scavans, 
who could not only diftinguifli different Pcrfbiis ironi 
each other by Smelling, but alfo an incontinent Wo- 
man from a chaftc one 5 and adds, in a joking Strain, 
that this Man had begun a Treatife of Odours before 
he died, which the jocirnalifls much regretted the 
j ,ofs ol : But, fays Monjicnr Ic Cat, for my paif, I do 
not Icnou but a Perfon ib exquilite in this kmd ol 
knowledge w'ould be dangerous in Society. 

He procccvis next to treat of Hearing, and brings 
aiuHr'.iiat Head the Avhoic Mcchanilin and Dodrinc 
of Sounfht the Vib-ations of all founding Bodies: 

'd fvxp the Expenment of holding a Candle near 
,'j vlbr-i'mg or iouiiding Body, without the Flame's 

being 
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being mox^ed oi* other ways affedcd, he argues, that 
the common Air docs not produce the Sound, but 
a more fubtil Fluid better proportioned to the Or- 
gans of Hearing : Here he luns into a Detail of the 
Principles of the Chords and Tones of Mufic, and 
makes a new and curious Comparifon between the 
principal Colours in the Rays ot Light, and the fore- 
faid Fluid, which is more or Icfs fubtil in the Air, 
fome Particles of which arc only capable of being 
moved to exprefs low Tones, others higher, and fo 
on fucceffively, as far as the Compafs of Mufic 
reaches j juft as the Light is compofed of certain, 
kinds of Rays, fome of which produce Red:, fome 
Green, &c. This being fuppofed, fays he, it may 
be conceived, that every Tone will move the Fluid 
that is proper to itfelf ; and by that means the Ear 
may receive at 'once the Irapredtons of'uvery Fluid, 
as the Eye receives the Impulfions of fcveral coloured 
Rays at the fame Inftant. He adds to this, by way of 
Reafoning, that when a finglc String of an Inftru- 
ment is touched, though the generality of Mankind 
can diftlnguilh but One Tone, which he calls the 
fimdamenial Sound, yet People accuftomed, to Har- 
mony can diftinguifh, bcfides, an OSiave, a Rifth,, and 
a Third, covered by fmidrmmitalTone •, for the 
QStave is half that Sound, or the Produce of half the 
String 5 the Fifth is the Produce of Two-thirds, and 
the Third is the Produce of Four-fifths of the fame 
String. 

He proceeds to rcafon upon tliis in an agrccallc 
Manner, and concludes his above -meniioncd Com- 
parifoa to this Purpofe : Thus there arc in the vi- 
brated String all the Harmonies or Chords at oncc.^ 

which 
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■which com^oCc tliQ. fimdawc7flal Somidj by vibiMtins:? 
each its particulau proper fiuid at the lame time; jult 
as the Aircml)lai;c ot all the ein'erent primitive co- 
loured Rays meeting!; to;v-ther, makes the whifc (io- 
Jour or Lie, lit : And fo the Lor of a i.,(hh 1 MunJan is 
a kind of which can leparatc and d!l'.i!i;>,iiini 

the Sounds or Tones from each other in the {lutda- 
ine 7 ital Sound. He gives an anatomical ]>cfcripiiou 
of the Organs of Hearing j and lias added feme good 
Figures of the external and intcrral Parts oi the Far, 
with the Eujlachlan Tube, much after the manner 
of ^Dii Eerney. 

He has alfo the Figure of an Inflrumcnt, Page 292. 
to help thofc that arc hard of Hearing, which he 
claims the Inv'ention of. The particular Aijm ot this 
Inftrumentmay be new to the Author ; yet we have 
had of this Kind in Ufe many Years in I'diglmid tor 
the fame Purpofe. He finifiics this Sedion with fomc 
Refledlions upon a young Man of a Town called 
Chartres, who was born deaf and duml'», and whofe 
Hearing lliddcnly came to him, and who (poke fomc 
Months after. In this Place he has a very good 
Figure of the Bajis Cerebri, by a trantVerfe Scdioii 
through the Frontal Sinufes a little above the Eyes, 
and continued through the temporal Bojies demon- 
flrating the Orighiations and Exit ol rlie Neiw.s, 
with the Conjunflion of the njcrtebrai^ and carotid 
Arteries, according to the Uilfctfion of .the fanunjs 
IVillis', and then proceeds to his latl Scdlion, witich 
treats of Seeing. 

This Sedion, in a word, is on the Struflurc of the 
Eye, and all the Phammena of Vilion. He begins 
it with the Do^frinc of Lights and Colours, making 

ulc 
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ufc of many Experiments and Explanations of the 
great Sh Ifaac Ne'Wton', having alfo added feveralof 
his own, bcfidcs fome little Cavils, a mere 'Jen dcs 
Mots, againft that great Man's Doftrinc of AttraUkn, 
to which he prefers the Impulfion of Cartejius. He 
quotes againft Sir Ifaac, M. de Fontaine, M. Bannier, 
and M. Voltaire-, and as our young Author had 
a mind to oppofc the Opinions of one of the greateft 
Abilities in the Sciences, common Prudence fhould 
have informed him, that the Name Newton befpeaks 
the greateft Modefty and Diffidence in the Attempt, 
Our Author amufes himfclf thus againft that Frince 
of Philofophcrs, which is the more ftrangc; fince if 
he had wrote nothing on the Subjeft, Monjieur le Cat 
would have wanted a great Part of his Furniture for 
this Sedion, 

The principal Authots befides, regarding Anatomy 
and Phyfiology, which our Author feems to have had 
in his View, arc Du Verney, Willis, Synac upon 
Heifter, and Verducs excellent Book L’Ufage des 
Parties. However, this Treatife of the Senfes is 
judicioufly compiled ; nor does it want feveral in- 
genious Embclliflimcnts from the Author, befides the 
Opinions of feverai others ; we may therefore con- 
clude it to be a very ufcful Book. 


O o 
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X. Olfei'v.ithnes vnria Islpd'ico^Ch'ifUfgic^ a 
Johannc Danicle Schlichnng, Med. & Chir- 
tDo^orCy Jcad. Crcfarco-JLcopoldio. Nat. 
Cmiof. Memhfo^ & Commetm Literarii 
Norimberg. Socio. 

Circa Sphuim Fcntofam A'liinad-vcrfa nnpcr detcfia' 

KwJDec. 23. I, ✓^Ompcrii illam effc scgritudincm, 

qua? luem Vcncrcam multum 
lEmulata Sc humorcs & vafa corporis inficit. 

a. Earn non fcnapcr ofla, ncquc medullam piimuni 
afficcrc, fed interdum quoque adipcm, mcnibranas, & 
poftliac ipfa dcmuni ofTa. 

3 . Perioftea aliEequc ambientes partes fubindc foliim 
apparent tumefadae, quibus difcillis nulla nondmu 
oflis infedbo. 

4-. Aliis os primum tumefeit, idque in cpiphyE. 
Digitorura aiitem olTa per totain fuam niolcm ali- 
quando tnmpnt, unum ant plura. 

5, Qnando os carie infcdum vidt, expertus fum 
infuper interdum ulccra, fiftulas, tubera ad dunes, iub 
axillis, oculos aliafquc paitcs vd innammatas vcl cx* 
ulceniias cfl'e ; qua; vero ciiiida iyuiptoinaia ccdchant 
penirus rnico rcnicdio, Mcieurio, huic morbo atqiic 
iui Veneris ptoprio. 

< 5 . Ablccilus & uiccra ad articulos, ad pcrioftcum 
& ligamentum ufque pencirallc, ncqiic ulia lamcu 
caries confpici potcrat. All lubindc nudicas ollls 
comparet abfquc caric, aliqmndo cum caric ac line 

ex- 



C ^7« ] 

cxoflofi, & i£?rum cxoftofis abfquc 


nudltatc & abfque 


caric. 

7. Fafta fuppurationc, exoflofis poftiiiodum adimc 
multum refolvitur proprii rcniedii ufu. 

8. Inimo, fcparatis oirmni particulis rcliquus olTeiis 
tumor pcdctcntim rcloludonc fatifcit. 

9. Privantur segri & mutilaiitur digito, mann, pede, 
vcl uno aut multis articulis, nequc malo tamen 
pcnitus orbantur ; rcftat fiibtilis materia venenata hu- 
moribus mifta, qux prioribus fimilia mala poftmodum 
licet aliis in locis refufeitat. Hinc pars aliquando 
fruflra amputatur, quum vcl ad candem partem, ant 
proximam aut diflltam quoque, virus cfficax appulfum 
cundem morbuni cxcitarc confpicitur. 

10. Immerito hie loci, in civitate adco populofa, 
foli natural mil'cri rclinquuntar, per annos decern & 
ultra fic fruflra afflidi, fperato quotidic Tana-natura: 
fpontanco adminiculo. Expedando autem fat din ac 
nimium, pereunt tandem tabidi quam raiferrime ita 
malo vexati. 

ir. Sine frudu igttur multis futilibus atque vanis 
adhibitis remediis, medicatus diu vexans a?grotos lig- 
norum dccodis, alvum ludorcmque cientibus diure- 
ticis, terreis, mincralL iEthiopc, Cinnabari, Matte, 
omnibus ne hilura quidem proficientibus, confuluL 
Mercurium, & cfKcacem inveni, ilium quidem 
prtecipue extus alFcdx parti illitum; quamvis & 
Panacea: forma intus ore allumtus ilk mihi nonnun- 
quam falls proficuus Sc cfficax obvius fadus fit. 

12. Partem tumentera, in quocnnquc fit ftatu, cute 
tedam aut ulccrataro, cum vcl fine offis nuditatc 
aut caric, unguento Ncapolitano inungendam jubeo. 
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U7i^- Rof. 53 - Merciini viv. ‘Jfs. Terebinth, clar. 
5 ). M. F. Ung- ter, ofto, dcccm auc quatuordccim 
dies pro re nata, & letaris ratiouc, plus minus, citius 
tardiufvc id oblitiatur, impolito fupra communi em- 
piaftro diapalm. dciciifivo, aliovc : illinatur autem fm- 
gulatun parunipcr bis dcdic: cxhibito interdum, ad 
avertendum ptyaUfmum, Icni pharmaco alvtini cientc : 
Idquc ad duos trcfvc raenfes aut ultra agendum eft, 
donee ulccra funditns coalucrint, atquc oflei tumorcs 
maximam partem dilparucrinf, defiftendo intcrca non- 
nunqnam ab uiii Hcrculis, Mercurii, qui longo tem- 
poris fpatio hie medetur tarde, non quidem per ptya- 
iifniuni, contra ac in luc Venerea accidit. Tam. 
cnim parvo tempore omnia fpinx phenomena baud 
difparent falivac fluxu, uti contra Syphilidi con- 
lingif. 

13. Sxpe & fere Temper vidi, hac fola methodo 
non niodo tumores fuiffe refolutos, verum & ulcera 
profunda, & ifta cum carie putrida, fungofa, qux 
fiftulas mentiuntur, &c. penitus folidata, nulla om- 
ninofada feiflione, terebratione, abralionc, uftionCi 
adhibica interim extus foiummodo iimplici ulccribus 
propria deligatione, 

14. Aft ubi hac raedendi rationc per aliquot heb- 
domadas porrefta comperii, hand ita ftiuftum fore 
fuccclTum, quum pus, ichor, lympha intus rcclufa, 
aut ollis corrupti fragmentnm vcJ feparari vcl cxccrni 
nefeit, partem rite incidendara, atquc fpongia aut 
liatco o carpto dilatandam fatis curavi; adhibitis 
poftiiac vulncri MjrrhiS feu Euphorbii timfturn, 
A({, dir. Fcrncl. IJng. fufe. Eel. W. Alum, ertid. Sc 
iijl. Merc, pracip. S" dulc. Spirit. Terebmth. alihquc 
omnibus pro re nata in iiftim vocatis, quibus ulccra 
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fordida una cum carie mundentur, caro cxcrefcens 
fungofa coerceatur atque fauciatum confolidetur. 
Non neglcdo tandem vinculo ardis fafeiis ftddo, 
una cum rara fub finem neceffaria deligatione^ 

15. Tumorem vero partis folidara: pofthac fiepe- 
numcro diu refiduum naturae difcutiendum relinquo, 
aut gummofum ci emplaftrum affigendum euro. 

^leuritis fitppurata per mlvam piielU excreta. 

Puella, vicini lanionis filia, tres annos nata, affi- 
citnr plcuritidc, quK in abfeeffum vertebatur clau- 
fum, junfto pet menfes afthmate. Sed fubito puris 
fiuxus oboritur per puellx vulvam, extra tempus lotii 
reddendi, idemquc fere continuus, die noftuque per 
quatuot ferme menfes baud interruptus, protraftus, ut 
femina ac femora deglubcrcntur-.--<^po-eiapfo tem- 
pore xgrota perfefte convaluit, iiullis pene adhibitis 
medicaminibus, & adhuc annis quin'que poft validam 
degit vitam. 

Ahfeepfus Lienis per vtil'oam faBa puris excretione^ 

fanatur. 

Uxor J. Z. S. juvencula ante fex annos afficitur 
lienis tumore, quo difparentc, per menfes pus c 
vulva copiofum abfquc urina ftiilatim profluxit, & 
pcrfcftc liberata eft ctiamnum vegeta ac valens. 

Loco feminis fanguis expellitur in coitu. 

]uvcnis 26 annorum quatuor ante annos virulcnta 
gonorrhoea affliftus, per annum iifus prxter pharmaca 
purgantia fortifllmis diurcticis, cruoicm tandem loco 

fe- 
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fcminis cjaculari cocpit ablquc dolorc, ciitnquc cx 
nifo niqricanrcm, luiilum extra coitus aut pollunonis 
tempus paiUis ex urethra tluxuiu. Er licet per tepti- 
inanam, iuiino per mcnlcin umim aut plurcs, hinc 
omnino vitaveru cxcrciionetu, eundem poll equidein 
cjaculatus eft cruorenit: neque vel femd quideiu ad 
hoc ulque teaipus puruiu rcincu ciniiit, immo vix 
unquani aliquid albi Icnicn aiinulautis rubro mixtum 
apparct. Fortillitnis adllringentibus & tempcrauii- 
bus intus & extus utcndiim curavi, quando rubruni 
& nigricans parum albcl'ceret. Pohhac ptyalifunmn 
inftitui protradum fatis, aliifquc in ufum vocatis, 
nihil tamcn cunftis proficientibus. Quarc immcdica- 
bilis illc nobis dcclaratns eft foli naturx relinqucndus. 
Numne in proftatis aut vclicularum feminis altera 
ulceratis vas fanguifccum ruptum neque ibiidatum, 
ut caufa, quxrcndum ? 

Coxa art 'icnU fiippuratioy cum feceffione capitis fe^ 
morisj folidata-, a)ide Tab. Fig. 11 . 

Anno 1730. Puclla mftica 14 annorum coxa; 
articulus tumefeit, dolet, fuppuratur, perrumpitur. 
Chirurgus dilatat foramen natura faftiim : extrahit 
totum offisfemoris caput: fubjicit pofthac in ulccris 
cavitatem Mjrrha tinSluram, porro fiifcum iing. 
fel. JK ftringit cam denique ardo vinculo, raro 
deligat, atqucfcx feptimanarum cutriculo conlblidat, 
ut puclla poftmodum libcrc liccat manca inlcflcrit, 
Ecce figuram ab iflo Chirurgo riiditcr dclincatam 
N*’- 1. denotat acetabulum innoniinati oUls. 

2. caput offis, quod cx ulcere cxtradiun eft. 

3. cruris collum, See, 
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Anmrifma falfum non pul fans cruorem continms 

iiquidtm. 

Anno 1741. conveni cum Chirurgis foeminani 
A. C. CarftcLiSj cui crat brachium dextrum, circa 
cubiti ac radii articulum cum ipfo, prxtumidum, pol- 
licibus 32 craffum, a phlebotomia ante annum ibi 
fada, cxortum, nunc inflammatum, rubicundum, 
valde dolens. Tumor erat extcnfus ab infima hu- 
meri parte ad carpum fere ufque, uti Tab. Fig- HI. 
demonftrat. Ad latus internum apparuit ulcufculum 
lividum gangrxnx jundum, rupturam prxfagicns. 
Tadu crat inftar vcficx humoribus pknx ac con- 
flridx abfquc omni vel minima pulfationc, adeo durus 
ac denfus, ut nullam, & re minimam quidem repref- 
ftoncm admittefet. ' Ad carpum quoqiie" nulla -pene 
pulfatio micabat, Nonnulli putabant fungum adi- 
pofum claufum forte fubeffe, qui claufus xque diirus 
comparet : aft ego cum aliis ancurifma non pulfans 
latere fufpicati fumus. Hinc convenimus, omni 
brachio fafeiis commode circumvindo, rupturam 
effe expedandam, qux die ctiam fcquente tertio con- 
tigit : Quando, I'oluta ligatura, momento temporis, 
maxima vi cruor iiquidus ultra libram profiUit. Chi- 
lurgus bcneficio fungi bovift. & fafeiis fedavit cx- 
tcmplo hxmorrhagiam. Duas poft boras confenfi- 
mus omnes, aut brachium amputandum, aut artcriara 
eftc circumligandam. Elcgimus autem arterix liga- 
turam, appofua primum machinatorculario ^wo-turne- 
quet dida ad artcriam fupra comprimendam, dilcillis 
Ibpra ancurifma, in parte fana, brachii ferme media, 
cute adipc ac ventre bicipitis mufculi, atque acu cum 

bio 
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filo infra autTubtus artcriam traiifmlfla, ac filocircum- 
ligato. Turn, furfiim ac dcorlum omni diiHllb ancu- 
riftiiatc, fanguls, ifquc clarus, rulncuadiis liquidif- 
iimus, copiofiis, vcl ad libras quacuor iV.bito protluxir, 
quern ccpcrat ipfius una cavicas. Minim ipcdatu, 
hie nullum repertum tuifl'c artcriccfaccurn, uti in vero 
aneurifmatc vidcre eft, neque polyputn aut fanguinis 
grumum, ut in falfo, fed cavitatem longc aliani inter 
cutim & mufculos atque inter mufculos^ ipfos Ibrma- 
tam, atque mufculos ad brachium intcrius fitos 
omnes a Ic invicem fcjuniftos, ac ft arte eftent fepara- 
ti, fed pallcfcentes, vapidos, luridos, ad quos ad- 
hxrcbat parca quaidam gclatina muci mollis inftar, 
quam digitis ipfe deterfi, & quse elota albcfcebat 
penitus: in memorata cavitate porro mirabundi 
omnes confpeximus ex fex feptcrave locis fupra infra, 
See lateribus, tanquam ex toe canaliculis, cruorcni vi 
atque copia profiliiiTe. Ad eos mm canaliculos obfti- 
pandos admovimus fortiflima ftyptica, cum bovift. 
boleto, 'uitriolo, fpiritu terebinthina, alcahol Vinit 
See. quibus & omnem cavitatem ope lintci carpti 
implcvimus, arftis cmplaftris atque fafeiis circuni* 
vinfto fupra vinculo ifta: quidem cito fanguinis 
fiumen coercitum eft, aft mala ex raalo exorta fym- 
ptomat®, qua rupturae prtccclTcrant, uti crant febris, 
rudus, naufea, vomitus, ftngultus cum calorc, lipo- 
thymia, tendinum fubfultu, &c- vefperi cxafpcrabaii" 
tur. Die fcquenti iifdcm crcfccntibus, jundo dc- 
lirio, tertio die mane, non obftantc temperantium, 
anodynorura, cardiacorura ufu fat largo, vitam cum 
morte commutavit, Et quum raro admodum ejuf- 
modi excmplum occurrit, idco memoratu dignum 
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id judicans hue ti-anfcripfi, figui’amquc Iiauc tcitlam 
appofui. Notantur autem in Tab, Fig. IIL 

N°* I. Brachii dextri ancunlmate obfici intcrius 
Jatus. 

z. Locus unde fanguis ipontc prorupuit. 

3. Brachii dextri cjufdem externum latiis. 

Scripferam Amfieladamiy 
d. 16 Septembr. 1742. 

Xr. Ohjer‘vauones dudS Anatomico-pradlicae, md 
de Infante Jiato cum Sacco Aqua pleno^ ab Ojfe 
Sacro ujque ad Talos propendente 5 altera de 
Hydrocephalo Jingulavi, Au6iore Job. Ba- 
ftero; MADd R. S.^. 

RMrfDec. aj. M NE illud, quod lymphatica vafa 

1742. obftruit, ut tranfitus contenta: 

lymphae ad cor ioipcdiatur, hydropem caufari poteft : 
fic quando in partu difficili caput nimium premitur, 
vel capitc jam nato, os uteri collum, vafaque jugu- 
laria ita conftringit, ut reditus fanguinis per artcrias 
vertebralcs allati indc irapediatur, oriri poteft Hydro- 
ccphalus. 

Sic Lowerus, Jibro de corde, Cap. 1 . in cane vin- 
culo ligabat venas jugulares, arteriis aperte rchais, 
Viditque canis caput pedetentim intumcfccrc, ipfum- 
que hydropicum fieri : & ipfe in fufpenfis hominum 
cadaveribus plus femcl expertus funa, laquco reditu 
fanguinis cx capitc impedito, cavitates cerebri humore 
aquofo effe repletas, plexumquc choroidcum hydati-' 
dibus fcatcre. 

p p Aut 
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Aut oritur hydrocephalus, quando infantes cer- 
vicc incurve ptodcunt, aut ab obhctricibus nimb rude 
tradantur, aut ante juftiun icinpus prono c ipiic in 
utcro piolabuntur. Multum hue facit Plvcgmati- 
cuui niatris icmpcramcntum, & vidus ex ciudis d.' 
concodu difucilioribus. 

Quoniam ergo in oiiini corporis pundo inveni- 
antur venre, vehentes lympham langiunc tenuiorem, 
hinc ubique in corporc liydiops oriri pored; c[ui, fi 
univerlalis, anafarca, fi particular^, a paitibus affedis, 
nt hydrocephalus, hydrops pedons, uteri, ovarii, feroti, 
&c. noincn habent. 

Cum vero hoc anno rarijGfiraum hydroccphali & 
hydrogis faccularis, ut loqui liccat, in praxi mca 
cafum obfervare licuit, illos ad vrvum coloribus dc- 
pidos Regia: Socictati ofFerre veniam rogo. 

Primus cafus luit infantis mafculini Icxus, cui in 
tergo, ubi os facrum eft, oriebatur faccus ufquc ad 
calcaneos propendens, vera cutis produdio, inms, ut 
tangenti videbatur, humorc aquolo pienus : hie in- 
fans, quamvis rofco fuo colorc videbatur faniflimus, 
paucos dies fupervixit ; niortuum dificcare non licuit, 
fed ad vivum depinxit, omnibus partibus mcnrucatis, 
accuratus pidor. 

Alter infans duos annos cum femifle natus crat, co 
ipfo quo moricbatiir die, in omm quo tempore ml 
nifi maternum lac haufir. A patre lanillimo pro- 
create, fed a matre cachcdlica in lueem edito, caput 
quidem ipfi crat jufto majus, led pedetentim hoc ad 
dclincatam cxcrcvit raagnitudiiicm, (licet parentes 
plures medicos & chirurgos conluluiftcnt, pluriniaquc, 
fed incaflum, tentaflent remedia) ita ut tcncra; vues 
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monftrofum hoc caput fuftincre eflTent impares, ia- 
fanl'quc Icroper jaccre cogcretur. 

Quf caput hoc pofl. mortem filo metiebatur, ab 
auditorio meatu dextro fupra olfa bregmatis ad mea- 
tum finiftrum filum viginti Sc femipolUeem Rheno- 
landicos longum reperiebat: qui a radicc nafi inci- 
piens, filum ducebat ad primaai dorfi vertebram, 
huic viginti tales pollices filum erat : qui vero a radice 
nafi incipiens uno circuitu occipitis, frontis Sc tem- 
porum olTa cingebat, cjus filum viginti & quinque 
pollices Rhenolandicos longitudine fuperabat. Ita. 
hujus capitis ofla a fc invieem crant diftenta, infra 
cu)us integumenta communia nil feri aut aqux tamen 
iuit repertum. 

Apeito autem fecundum artem cranio, &prudentcr 
elevata dura niatre, apparebat pia, fed tenerrima, fed 
pellucidifllma plena humorc aquofor"«aWo odore, 
nullo faporc prxdito, fed & ita pellucido, ut per 
eum, tamquam cryftallum, ad funduni cranii poifet 
perfpici. 

Ad fundum cranii, inquam ; ipfa enim cerebri fub- 
ftantia, quam inter alia anaiomica confervo, ita erat 
comprefia, ut nil minus quam cerebrum videbatur; 
fed tantum firma membrana, qua: in his locis crafliorj 
in aliis erat tenuior. 

Tres cerebri cavitates unam mode cavitatem for- 
mabant, ubi medulla oblongata &: cerebellum, fed in- 
credibiliter paevum, vidcri erat. Nates, teftes, anum, 
auiicrcbii vulvam, aut ullas ejus protuberantias, aut 
mcduil.im fpinalcm fruflra qujcfiveris, nee veftigia 
ipfa apparebant. 



[jSo] 

Contctitns vcro hiimoi* pmdcntcr cfifufus & re* 
ceptus I'cplcbat quinque piiitas, ad ftatcrain cxanib 
iiatiis lahbi'as & undcciiii poiidcrabar uncias. 

Dinn infans illc vivebat, non nili Vitales ac na- 
turaics a6lioncs in co vidcbaiitur, animalcs veto 
iiulhc: quietus fcnipcr crat, non iacrymans, femper 
quad doruiicns, fiirdatlcr, & fine ulla convullionc, aut 
motii fcnfibili, obiit. 
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AbJiraB of Tart of a Letter from tfyeHomtm- 
able William Beiitinck, Efq-.^ F. R. S. to 
Martin Folkcs, it/^; Fr.K.S. commum eat- 
ing the folhwbig Taper from MonJ /I lem- 
bley, of the Flaguc. 

S I R, Hapie, Jnn. rf. N.S. 174?. 

^ WT ^ ^ inclos’d will, I hope, 

* \/\/ the Qiicrics ol' youc laft Letter. 

‘ » * Mr. TremBer, the Gentleman who has 

' made the Obfervations on the Infers, has drawn this 
‘ Extraft from his journal ; And I can anfwcr for the 

* Truth of the Fads therein contained, as there is not 

* one of them but what 1 have feen repeated above 

* Twenty times. I fend you the Taper in Ereneb, not 
‘ having had Time to tranflatc it. I with others may 
^ be encouraged to try the Experiments over-again, 

* and fatisfy thcmfclvcs of the Truth, Isy their own 
‘ Eyes. The Infcds may certainly be found in ling- 

* land, if carefully lookt for, clpecially by fuch as 

* are accuftomed to fuch Enquiries, However, if that 

* ihould be found difficult, it may be ca(y to lend 
‘ feme over to you : And Mr. TrcMhlcy will give I)i- 

* regions how to keep and feed them ^ lor he makes 

* himfelf z Point d'/mmeur o(b 6 .u^ comnninicarivc, 

* and concealing nothing of what he knows about 

* them. If therefore you have any Doubt, or want 

* any further Information, picalc only to write to me, 

* or to him, andyoufhall be fure of an Anfwcr, by the 

‘ firft Opportunity. I pray to be kindly rciucm- 
< bred &c. 



The hignre of the Frefh-water Polypus, Jiickmg to*. 
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Ohjervatlom and Experiments upon the Frefli- 
water Polypus, bjMonfieur Trembley, at 
the Hague. Iranjlated from the French by 
P. H. Z. F, R. S. 

T H E Animal in qucftion is an aquatick Infcd, of 
which mention is made in the Thilofophical 
Tranfahdions for the Year 1703. N®. 283. Art. Vf . 
fag. 1307. and N®. 188. An . 1 . pag. 

It is reprefented in the Figure annexed. Its Body 
A B. which is pretty flender, has on its anterior Ex- 
tremity A. fevcral Horns A C. which ferve it inftead 
of Legs and Arms, and which arc yet aenderer than 
the Body. The Molilh of the Bolypus is in that 
anterior Extremity ; it opens into the Stomach, which 
takes up the whole Length of the Body AS. This 
whole Body forms but one Pipe 5 a fort of a Gut, 
wliich can be open’d at both Ends. 

The Length of the Cody of a ’■Polypus varies accord- 
ing to its diftcrent Species, and .according to mahy 
other Circumftances, to be mcuiioncd hereafter. 

[ a 2 I I know 



I know two Specks, of which I have fecn fome 
Individuals extend their Bodies to the Length of an 
Inch and a half j but this is uncommon. Pew are ge- 
nerally found above 5) or 10 Lines long 5 and even 
tliefe arc of the larger Kind. 

The Body of the ^Polypus can contraft itfclf, fo as 
not to be above a Line, or thereabouts, in Length. 

Both in contrading and extending itfclf, it am flop 
at any Degree imaginable, between that of the greateft 
Extenfion, and of the greateft Contradion, 

The Length of the Arms of the differs alfo 

according to the fcvcral Species : Thole of one of the 
Species that I know, can be extended to the Length 
of feven Inches at Icaft. 

The Number of Legs or Arms is not always the 
fame in th® fame Species. One feldom fees in a Po- 
lypus^ come to its full Growth, fewer than fix. 

The fame may befaid of the Extenfion, and of the 
Contradion of the Arms, which I have faid con- 
cerning the Body. 

The Body and the Arms admit of Inflexion in all 
their Parts, and that in all manner of Ways. 

From the different Degrees of Extenfion, Con- 
tradion, and Inflexion, which the Body and the 
Arms of the Polypus admit of, rcfults a great Va- 
riety of Figures, which they can form thcmlch'cs into. 

Thefe Infeds do not fwim, they crawl upon all 
the Bodies they meet with in the Water, upon the 
Ground,, upon Plants, upon Pieces of Wood, 

Their moft common Pofition is, to fix rhcmlclvcs 
by their poftcrior End B, to fomething, and foftrctch 
their Body and Arms forwards into the Water, 

They 



They make ufe of their progrcflive Motion, to 
place thcmfelves conveniently, fo as to catch their Prey 
They arc voracious Animals : Their Arms extended 
into the Water, arc fo many Snares which they fer 
for Numbers of fmall Infcfts that arc fwimming there. 
As fooii as any of them touches one of the Arms, it is 
caught. 

The Polypus being feized of a Prey, conveys it to 
his Mouth, by contrading or bending his Arm. If 
the Prey be ftrong enough to make Refiftance, he 
makes ufe of feveral Arms. 

A Polypus can maftcr a Worm twice or thrice as 
long as himfelf. He feizes it, he draws it to his 
Mouth, and what is more, fwallows it whole. 

If the Worm comes endways to the Mouth, he 
fwallows it by that End ; if not, he makes it 
enter double into his Stomach, and the Skin of the 
Polypus gives way. The Size of the Stomach ex- 
tends itfclf fo as to take in a much larger Bulk than 
that of the Polypus itfelf, before it fwallowed that 
Worm. The Worm is forced to make feveral 
Windings and Folds in the Stomach, but docs not 
keep there long alive ; the Polypus fucks it, and after 
having drawn from it what ferves for his Nourilhaicnt, 
he voids the Remainder by his Mouth, andthefeare 
his Excrements. According as the Weather is more 
or lefs hot, the Polypus eats more or Icfs, oftener or 
lefs often. 

They grow in Proportion to what they cat 5 they 
can bear to be whole Months without eating, but 
then they waftc in Proportion to their Fafting. 

The Obfervations related in the Philofophical 
PranJu^ionSf principally concern the Manner in 

which 
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which thcfc Infc(fls multiply. Wlut is there faici of 
tiu'in, i.s true and exad. The more one fcarchcs into 
the Manner how z.’-Polv pits comes from the Body of 
its Parent, the more evidently is one perfuaded, that 
it is done bv a true Vegetation. 

1 iictc is ‘not on the Body of a Polypus any diftiiv 
c^uilhcd Place, by which they being forth their Young, 
i have fomc of them, that have greatly multiplied 
under my Eyes, and of which I might almoft fty, 
that they have produced young ones, from all the ex- 
terior Parts of their Body. 

A Polypus docs not alway;? put forth a finglc 
young one at a time 5 it is a common thing to find 
thole which produce five or fix : I have kept fomc 
which have put forth nine or ten at the lame Time, 
and when one dropt off, another came in its Pl.icc, 

Thefe Infcds feem fo many Stems from which iflltc 
many Branches. I have learned by a continual At- 
tention to two Species of them, that all the Indivi- 
duals ol' tilde Species produce young ones. 

i have lor two I'cars h.id under my Eye thoufancls 
of them ; and tiiough 1 have oblcrvcd them conftantly, 
and with Attention, I never oblcrvcd any thing like 
Copulation. 

Plpon Siippofifion, that ihis Copulationis perform’d 
in (oiiu- recrct Manner: T tried .at firll to be liirc it 
had noi Place boiwceii two of them, after they were 
leveret! i’uvn the Body of their Parent. 'To this end, 
1 tiv)k y n:iu», ones the Moment they came from the 
P.irenr, w h; Ji h as alone in a tlials; or 1 even parted 
ihera wiili .Stiffais: l,at.h oi’ ihclc young ones I 
put into pciicB SolUiiJc, i ted them every one 
iquratvi) :u a CLus , they ad multiplied, not only 

tl;cm> 
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themfelves, but alfo their Offsprings, whicii from 
Generation to Generation, as far as the Sevenrh, 
■were all confined to Solitude with the fame Precau- 
tion. 

Another Fad, which I have obferved, has proved 
to me, that they have the Faculty of muitiplying, be- 
fore they are fevered from their Parent, 1 have feen 
a Toljps, ftill adhering, bring forth yo’ang ones; 
and thofe young ones themfelves have alfo brought 
forth others. Upon Suppofition, that perhaps there 
was feme Copulation between the Parent and young 
ones, whilft they were yet united; -or between the 
young ones coming from the Body of the fame Parent; 

I made divers Experiments, to be furc of the Fad; 
but not one of thofe Experiments ever led me to any 
thing that could give the Idea of a Copulation. 

The Tolypus multiplies more or Icfs, as he is 
more or Icfs fed, and as the Weather is^ more or left 
warm. If plenty of Food, and a fuflicicnt Degree 
of Warmth concur, they multiply prodigioufly. 

I now proceed to the Singularities refulting from 
the Operations I have tried upon them. 

If the Body of a Polypus is cut into two Parts 
tranfverfly, each of thofe Parts becomes a complete 
Toljpus, On the very Day of the Operation, the firll 
Part, or anterior End of the ‘Polypus, that is, the Head, 
the Mouth, and the Arms; this Part, I fay, lengthens 
itfelf, it creeps, and cats. 

The fccond Part, which has no Head, gets one ; a 
Mouth forms itfelf, at the anterior Lind ; and flioots 
forth Arms, This Reprodudion comes about more 
or left quickly, according as the VVcatlicr is^ more or 
icfs warm. In Summer, I have feen Arms begin to 

fproiit 



[ viii ] 

fprout out 34 Hours after the Operation, and the new 
Head perfefted in every refped in a few Days. 

Each of thofe Parts, thus become a perfed ‘Poly- 
pus, performs abfolutcly all its Functions. It creeps. 
It cats, it grows, and it multiplies ; and all that, as 
much as a Polypus which never had been cut. 

In whatever Place the Body of a Polypus is cut, 
whether in the Middle, or more or Icis near the 
Head, or the ponerior Parr, the Experiment has al- 
ways the fame Succefs. 

if a Polypus is cut tranlvcrlly, at the fame Mo- 
ment, into three or four Parts, they all equally become 
fo many complete ones. 

The Animal is too fmall to be cut at the fame time 
into a great Number of Parts; I therefore did it fuc- 
ccflivcly. 1 firft cut PPolypus into four Parts, and let 
them grow; next, I cut thofe Quarters again; and at 
this rate I proceeded, till I had made fo out of one 
linglc one : And here I flopp’d, for there would have 
been no End of the Experiment. 

I have now adually by me Icvcral Parts of the fame 
Polypus, cut into Hcccs above a Year ago; flnee 
which time, they have produced a great Number of 
young ones, 

A Polypus may alfo be cut in two, Jcngtliway.s. 
Beginning by the Head, one firfl fplits the faid Head, 
and afterwards the Stomach : The Polypus being in 
the Form of a Pipe, each Half of what is thus cut 
lengthways forms a Half-pipe ; the anterior Extremity 
of which is terminated by the half of the Head, the 
half of the Mouth, and Part of the Arms. It is ih>i 
long before the two Edges of thofe Half-pipes cloie, 
after the Operation : liicy generally begin at the 

poftenor 



poflci-iof Pait, and clofe up by degrees to the ante- 
rior Part. Then, each Half-pipe becomes a Whole- 
one, complete: A. Stomach is formed, in which no- 
thing is wanting ; and out of each Half-mouth a 
Whole-one is formed alfo. 

I have feen all this done in Icfs than an Hour ; and 
that the Tolypus, produced from each of thofe Halves, 
at the End of that time did not differ from the Whole- 
oncs, except that it had fewer Arms? but in a few 
Days more grew out, 

T have cut a Polypus, lengthways, between Seven 
and Eight in the Morning; and between Two and 
Three In the Afternoon, each of the Parts has been 
able to cat a Worm as long as itfelf. 

If a Polypus is cut lengthways, beginning at the 
Head, and the Sedionis not carried quite through; the 
Rcfult is, a Polypus with two Bodies, two Heads, and 
one Tail. Some of thofe Bodies and Heads may again 
be cut, lengthways, foon after. In this manner I have 
produced a Polypus that had feven Bodies, as many 
Heads, and one Tail. I afterwards, at once, cut off 
the feven Heads of this new Hydra: Seven others 
grew again ; and the Heads, that were cut off, became 
each a complete Polypus. 

I cut a Poly [ms j tranfverlly, into two Parts : I put 
thefe two Parcs clofe to each other again, and they re- 
united where they had been cut. The Polypus, thxis 
reunited, eat the Day after it had undergone this O- 
peration: It is fincc grown, and has multiplied. 

I took the poflcriorPart of onePolypus, and the an- 
terior of another, and I have bronght them to reunite 
in the fame manner as the foregoing : Next Day, the 
Polypus that rcfultcd, cat ; It has continued well thefe 
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two Months, fincc the Operation: It is grown, and 
has put forth young ones, from each of the Parts of 
which it was formed. The two foregoing Expert 
tnents do not always fuccccd; it often happens, that 
the two Parts will not join again. 

In order to comprehend the Experiment I am now 
going to fpeak. of, one fhould recoiled, that the whole 
Body of a 'Polypus forms only one Pipe, a fort of Gut, 
or Pouch. 

I have been able to turn that Pouch, that Body oi 
the Polypus, inlidc-OLitwards j as one may turn a Stoc- 
king. 

I have fcYcral by me, that have remained turned in 
this manner; their Infidc is become their Outlidc, 
and their Outfidc their Infidc : They cat, they grow, 
and. they multiply, as if they had never been turned. 

Fads like thefe I have related, to be admitted, re- 
quire the moft convincing Proofs. I venture to fay, 
I am able to produce fuch Proofs. 

They arife from the Detail of my Experiments, from 
-the Precautions I have taken to avoid all Uncertainties, 
from the Care 1 have ufed to repeat the fame Experi- 
ment fcveral times, from the Affiduky and Attention 
with which 1 have obferved them. ^ 

All this would require a Difeuffion too long to be 
here related. 

I might alP) appeal to the Qiialiry and the Number 
of the Perfons who have bccnWitncOcs to thdcFads; 
as well of thofc who have feen me obferve, as of 
thole who have obferved themfelves. 

For Brevity-fake, I have omitted fcveral curious and 
jmatcrialFads, 
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If any Pcrfons in England fhall be dcfirous to 
make Obfervations on the Eolyfns, and to tcpcat my 
Experiments; I hope I (liall be able to fend foiiic over, 
in cafe they ihall not be found there. 

. They arc to be look’d for in fuch Ditches whofe 
^ater is flock’d with fmall Infeds. Pieces of Wood, 
Leaves, aquatic Plants, in llaort, every thing is to be ta' 
ken out of the Water, that-is met with at the Bottom, 
or on the Surface of the Water, on the Edges, and in 
the Middle of the Ditches. What is thus taken out, 
muft be put into a Glafs of clear Water, and thefe 
Infeds, if there arc any, will foon diicover them- 
felvcs; efpccially if the Glafs is let ftand a little, with- 
out moving it for thus the Infeds, which contrad 
thcmfelvcs when they are firft taken out, will again 
extend themielves when they arc at Reft, and become 
thereby fo much the more remarkable. 

. In order to feed them, one rauft know how to 
provide one’s felf with Infeds fit for their Food. 

If that is thought neceflary, I will point out the 
Means I make ufe of for that Purpofe. 

I am ready to impart to' every one who fhall defire 
to make Obfervations on thefe Animals, all the Means 
and Contrivances I have ufedj to enable them to 
pradife the fame, and to judge of them. 

I lhali fet forth all thefe Means and Contrivances in 
the Hiftory of the Tolypus^ which I am now at work 
upon. But if, before its Publication, any Informa- 
tions fhould be defired, I again repeat, that I fhall be 
ready and willing to furnifti them. 
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A?i AbJiraEi of what h contained hi the Pre- 
face to the Sixth V ilnmeof Monf. Reaumur’^ 
Hiftory of Infers, relating to the above- 
mentioned Obfervations, and delivered in to 
the Royal Society, immediately after the 
foregoing ^apem 

A S the Sixth Volume of Monf. Reaumur $ Bifiory 
of InfeBsy juft publifti’d at Raris, is not yet 
come over, fo as to be met with among thcBookfcllcrs 
here ; I thought a fhort Extrad of what he there fays, 
in his Preface, relating to the Subjed of Monfieur 
Tremble/^ Paper, might not be unacceptable, to the 
Gentlemen of the Society prefent. 

He there obferves, that tho’, in the Hillorics he 
has already given of minute Animals in this W ork, 
he has had occafion to produce many new and unex- 
peded Phxnomena : One he has now to mention 
would exceed all Belief,, if it was not confirmed by the 
ftrongfeft rc|>catcd Ofefervationsj which is, that there 
are Spedes of Infcds,- who arc multiplied by being cut 
to Pieces, and among wliich, one fingle Animal, di- 
vided into 8 , lo, 20, 30, or 40 Parts, becomes ib ma- 
ny entire Animals, each fimilar to that of which it 
was at firft only a Piece. This Animal, being one ot 
thofc that undergo no Change in their common Form, 
docs not belong to the Dcfign of this prefent Volume, 
which treats only of fomc of thofc, which, having been 
tirft a Worm or Maggot, arc then changed into aChry- 
falis, and from thence, either into a Fly or Scarabcc. 
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Yet Monf. Reaumur obferves, the Number of ^uefti- 
ons that had been put to him concerning this Inicd, as 
well by Pcrfbns at home, as by his Correfpondents 
abroad, had made him think he ought not to defer 
giving now fomc Satisfaction to the Curiofity of the 
Publick. Befides that he found himfeif obliged, to 
give in this manner his Atteftation to the Truth of this 
Fad, firft obferved by Mr. Trembley, a Gentleman of 
Geneva^ now refiding in Holland, and confirmed by 
Numbers of the moft curious and accurate Experi- 
ments: Which Atteftation he alfo obferves, in fo 
ftrangc a Fad, could hardly be expeded to have fuffi- 
cient Weight, fhould he not fay enough to put his 
Readers in a Condition to obferve themfelvcs, and fee 
with their own Eyes, the Truth of the Particulars he 
relates. 

Mr, Trembley, about two Years and a half fince, ob- 
ferving the numerous Infeds, with which the W'ater 
of a Ditch, covered with Duck- Weed, was plentifully 
flock'd, diftovered fome odd-fhaped Bodies, of a grecn- 
ifh Colom-, concerning whicli he was doubtful whe- 
ther to look on them as Plants or Infeds; he thought, 
by cutting them, to afiure himfeif to which of thefe 
ClafTcs they properly belonged; as fuppofmg, if to 
the former, they would probably not be deftroyed by 
cutting, but vegetate again: They feemed to dofo; 
and upon this, he was inclined to look on them as a 
Sort of Water Senfitives; till frefh Experiments every 
Day fhewcdhiin new Operations. They difeovered a 
fort of voluntary locomotive Faculty; they feemed to 
feck the Light; they caught other Infeds, and they 
devoured them with great Eagerners. This threw him 
into frclh Amazement ; yet a prudent Diffidence ftill 
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huicicrcd him from pronouncing p-ofitively concern- 
in'!; them; he communicated in's Obfervation?, nnd 
difparchcd Ibme oi'the In feels themicives to M»Milieur 
Rfdiim;(r,\i\'^Decemher IL\ he lays, repeated 

all Mr. Tranbh'V'A Experiments, and not only by him- 
feii; but with Monf. i?e;7wr^e/£’ y7.'/Ae//,of the Rqviil 
yiccidcmy of Seknees, and of this Societv, and with 
fevcral more of the Academy. The Experiments fne- 
ceeded as they had done n\ Holland, and they were 
all convinced they could not refufc acknowledging 
the Infcds in queftion, to be really fuch : however 
new and furptiluig their Properties appeared. 

Monftcur Reaumur then gives a general and very 
fuccina Account of the Experiments tried by Mr. 
Trembley and himfclf ; which agreeing pcrfedly with 
what is contained in the Paper juft read to theSociE’ng 
I avoid again tranferibing. Ifliall only add, that he fays, 
when he, the firft time, faw two complete Animals 
forming themfelvcs from the Parts of one Tolyjws cut 
afundcr, he did not know how to believe his Eyes ; and 
that he can hardly yet fee it without frefh Ama/.cincnr, 
after Experiments a hundred and a hundred times re- 
peated. He avoids, he tells u?, entering into further De- 
tails of Particulars, as thefe will be icen in the Work 
Mr. Trembley is adually finiftiing upon this Plead; tiic 
Publication of which, he fays, would be expeded 
with the uimoft Impatience, if the Public could know, 
as he docs, how many curious Pads they will there 
(ind; and with what Plcafurc they will read the Ac- 
count of the ingenious Means, by which that Cieiitlc- 
man has enabled himfclf, to come at the Knowledge of 
fo many ftrange and fmgular Truths. 


Tliefc 
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Thcfe Experiments were no fooner known among 
tlic Curious in France, but it was prefently imagined, 
thcfe infeas were not the only Species to which Na- 
ture had given fo extraordinary a Faculty : And 
numbcrlcfs Obfervations were made to that Purpofe. 
Monheur Bonnet was not long before he found a very 
{lender Water-worm, of about an Inch and a hall- 
long, that had the fame Property ; and Monficur Ljo- 
nett difeovered another above three Inches long, and 
of the Thicknefs of the Treble String of a Violin, that 
being cut into go and 40 Parts, afforded the fame 
Phaenomena. Monfieur Reaumur was defirous, if 
polliblc, to fee the Succefs of thefe Experiments in 
Ibme Animals of a larger Size and inclin’d to be- 
lieve forac Sea Produdions. not very unlike in Shape 
to thcfe Frcih-watcr ones, together with other Bodies 
among thofe didinguilhed by the Name of Urtica 
Marina, and Star-fi(h, might not improbably be en- 
dowed with the like Faculties; he engaged Monfieur 
Guettard, and Monficur JuJJieu, to be afliflant in 
making Variety of Experiments by the Sea-fide, on 
thefe fevcral Sorts of Bodies ; the firft was on the 
Coafts of ToiStou, the other on thofe of Normandy ; 
and they were foon fufficiently fatisfied, the fame 
Laws of N-aturc had Place in thefe Sorts of Animals 
alfo. Many of the Star-fifh Kiird particularly, and 
which ufually confift of five equal Radii or Arms, 
were found wanting, fomc one, others two, three, or 
four, of thofe Radii and Nature was reproducing 
in them the Radii wanting. Monficur 'Jujfieu broke 
and cut Star-filh into fevcral Parts ; he had the Plca- 
furc to fee thofe fevcral Parts continue alive, and to 
obfcivc their Wounds to cicatrize and heal, though 

he 
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lie could not flay long enough in the Country to fee 
the new Parts break out, in the room of thofc he had 
cut' away i which has been however, fupplied by 
Monfteur Girard, de Villars, who, on tlic Coahs 
near Rochelle, has Iccn the Urtica reproduce all that 
had been cut off, and the Parts of the Stars alio put- 
ting out each new Radii in the room of thofc he 
had deprived them of. Monlicur JuJJieu alfo report- 
ed, that this Faft in the Star-fifh, fo new to him, 
was not fo to the common Fifhcrracn of the Coun- 
try, who feeing him tearing and cutting to Pieces one 
of thofc Animals, told him, ^il auroit beau faire, 
qu’il ne parviendroit pas d leur ker la vie : Thofc 
poor People having been accuftomed to fee daily a 
Fadt, the morephilofophical Part of Men had never fo 
much as heard of. 

Monlieur Reaumur, though very fcnfible that Wa- 
ter Infedts had a confiderable Advantage over others 
for the Recovery of their Wounds, was yet willing 
to try if fome Land Infeds might notpoflibly afford 
alfo fome like Obfervations; and after fevcral Trials, 
both he and Monfteur Bonnet, have met with fome 
Sorts of Earth Worms capable of bearing the Ope- 
ration. Monfteur Reaumur has cut in two fome of 
thefe Worms j the anterior Part, that to which the 
Head belong'd, feem’d to have little fuffer’d : In Icfs- 
than two Days, the Anus was form’d again, as it had 
been before, and the M-'orms were complete to all 
Purpofes, but that they were (hortcr, and wanted of 
their Length : They lengthened, however, by degrees, 
the Number of the Rings of which they arc compofed 
incrcafcd, and they came again to their firft Length 
at the End of fome Months. But the poftcrior Part of 
f the 
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the Worms, that to which the Tail belonged, wanted 
Matters of another Confcqucnce j that Part had loft 
not a Head only, but the Parts of Generation alfo 
of both Sexes; which in thofe Creatures are placed 
not very diftant from the Head : And to reproduce all 
thefe was the Work of fonicMonths; it has, however, 
in many Inftances, been done after that Time ; and 
fcveral of thefe hinder Parts of Worms have again 
become complete Worms, having each both a Head, 
and Male and Female Parts of Generation, and in as 
complete a Manner, as the whole Worms had before 
their Scaion. Tho’ many, indeed, have died during 
the Operation, before the Reproduaion was made 
complete ; Yet, as in various Inftances, where proper 
Care has been taken, the Experiment has fucceeded; 
it is equally to be regarded, as if the making it re- 
quired neither fo long Time, nor fo much Care. 

This general Account of what is relating to this 
Subjea, in the Preface to Monfieur ReauTnur’s new 
Volume, I hoped might not be difagreeable to th? 
Company, as it might in fome meafure gratify their 
prefent Curiofity, till this Preface itfelf, and Monfieur 
Tremblefs own Book, fhall be in every Body’s 
Hands. 


FINIS. 
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I, Johannis March’ionh Poleni, R. S. S. 2)^ 
mvis qutbufdam Cogitationibtis ad exphran- 
dum^ mm Pendula vi altqua centfifuga 
perturheatur^ Commentariolum Illujlrtf' 
Jtma SociETATi Regali Londmenli 
ohJatum. 


Rrsfented at a 
Meeting of the 
Royal Societyi 
on tarjuary 20. 
1741-3. 


U TI pro rc parva cxordio, quod 
adhibuerit olim vir fummus pro 
maximis rebus, quid verat ? cum 
fafturufiie fim, opera prctium, fi propo- 


fitioncm quandam meam ad Pcnduloruii\motus petti- 
nentem, perferipferim, nec fatis fciani ; ncc, fi modo 
aliquo feiam, diccrc aufiin. Uteunque crit, ten- 


tare juvabit. 

II. Res autem, de qua adturus fum, eft vis ilia 
Centrifuga, ex cujus incremento, arguunt bene multi 
viri do£tiffimi, vim gravitatis imminui, &, hujuf- 
modi imminutionem ex retardatione motus Pendu- 
loriim prope i£quatorem cognofd facile pofle, con- 
ftituunt. 

III. Non tamen carundem retardationum obferva- 
tiones 2). Richeri, in Infula Cajena habitas, praeclaras 
eafderaqqe late pervulgatas hie recenfebo ,• non ilias, 
quas viri celebcrrimi Edm. HalleiuSi ‘E. Varin, 2). 
Eefhajes, E. dii Glos, Jo. Matthaus de Chazelles^ 
SP. Eiidovicus Feuillee, Claud, jdnt. de Couplet in- 
ftituere, atquc Uteris mandaverunt : has habebo 
tanquam notas, ut quas dofti quiqiie paffim probe 


norint. 
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IV. Cum autem ad inveftigandam retardationum 
illarum cauflam nonnulli vias alias (diverfas ab Cen- 
trifuga vi) Tint ingrefli, & earn, gratia exempli, in 
didudione virgx ferreae Penduli fe invenifie, quidam 
opinati Itntj non ego dc hujufmodi explicationibus 
hoc loco verba faciam ; fed habebo ceu ratum hoc 
tempore, eas retardationes proficifei praefertim ab 
imminuta vi gravitatis. 

V. Imminutio autem ilia vis gravitatis quanta initis 
calculis lit computanda, nec quaerere, nec comme- 
morare, ad prtefensmeum pertinet inftitutum. 

VI. Neque fufe verfabor in exponendo quodam 
veluti elemento, cujus ufum in illiufmodi calculis 
fubducendis prxterraittendum non cfle, mihi videtur. 
Si enim Horologia, vi appenforum Tonderum inci- 
tata, ad explorandas variis in Regionibus difFerentias 
velocitatum Pendulorum ex varia vi gravitatis ori- 
undas, adhibeantur ; nonne ration! confonum eft, co 
cafu, in fupputationibus locum fuum obtinerc ctiam 
confiderationem mutationum gravitatis ipforum T^on- 
denim ; nempe medianici illins principii, a quo Horo- 
logiorum motus progignitur, confervaturque 5 Non 
me later, quam varie, variatis Tonderibus^ motus in 
HorologUs aut accekrentur, aut retardentur : & quam 
cxiguae differentix motuum rcfpondcant praegrandibus 
‘Ponderum differentiis (dodc hxc & cgrcgic in Com- 
ment ari is Regia Scientiarum Academia An. lyzC). 
pag. 208. funt demonftrata). Animadvcrtclidum 
tamen eft, magnum Newtonum in hujufmodi calcuio 
(in Philofophia Naturalis Principtis, Edit. 1720. 
pag. 421.) non neglcxifle minimam rem, minimumvc 
diicriracn, hoc eft, fextam pattern lincx unius. Ifaquc 
vcl hujuftnodi rationcm mutationis gravitatis in Poti- 

deribus 



[ ] 

derihus non prorfus pr^tereundam duxi : quando non 
una cxperientia indicavit, quofdam cfFedus ex tcnu- 
iflimis caullis melius, quam ex validioribus percipi 
pofle. Sed de hac re vel fattsi vcl, quia extra pro- 
pofitutn meum, plus fatis didtum eft. 

VII. Nunc ad rem, quam proponerc mens eft, 
propius accedam. Quotics inftituitur quxftio de ex- 
ploranda cognofeendaque Centrifuga vi, toties folcnr, 
cum' in finem, Obfervationcs habitae in regionibus, 
immani intervallo diffitis, inter fe comparari. At 
cogitate ego coepi, num ad eundem finem. poffet 
aliquid obtineri, quamvis inter Obfervationes inftitu- 
endas, nulla regionis, nulla loci mutatio intercedar. 
Ut vero cogitata mea proferre facilius poftim, juvabit 
ordiri ab iis, qux dofftiflimus Chrifiiamis Hugenius 
in fua de Caujfa Gravitatis T>iJfertatione propofuit, 
cum in co effec, ut detegeret, quota parte minui debeat 
Pendulum^ quod e Gallia fub lineam aquinoBialem 
fertur. Verba cjus mox deferibam : fed, quod attinet ad 
Pig. I. in Tab. praefixaj cum i/a^miPigura earn referat 
fpcciem, ut omnes lineas in uno codemque piano efle 
videantur ; tentavi, fi poffem novum Ichema formare, 
quod Armillaris Sphara partem fcenographica ra- 
tione (itaque tenues lineas adhibete noa licuit) quo- 
dammodo repraefentarec j & quo plus juvaretuc con- 
templantium phantafia, & eidem aptius addi poflent 
partes illaj, qua: ad propofitum noftrum explicandum 
rede conducerent. 

VIII. Circulus (Hugenii verba funt) PAQE re- 
prafentat terram feitam a piano tranfeunte per 
utrumque Polum P, Q. (itaque Circulus ille eric 
Meridianus). Centrum ejl C : Circulus^yP quinoBialis 
EFAG: parallelus Parijienjis DNO: Pmijii in 

Qj^ 1 Di 
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r>; K H repr^fentat ftmem fujiinentem maffarn 
plumbi H, quod recedit a perpendicuUri KD C, quia 
rejkitur, per motum circularemy fecundnm lineam 
DM, quam fono tranfire per pondiis H. Eft autem 
ea D M iinea tangens Circulum D N O, paralklum 
Parifienfem, in punfto D. 

IX. Nnnc fi lubeat fcire qui debeat effe fitus jili 
KH, ^ quanto minus plumbum H Jic gravitety 
quam Ji penderet perpendicular iter fecundnm KD, 
confiderare oportet ptin^htm El ac Ji trahatiir a tribus 
fits H C, H M, H K i ^ quibus H C centrum Terr£ 
‘verfus trahit toto pondercy quod haberet plumbunh JI 
Terra immota Jiaret : HM trahit juxt a propriam 
direbiionem, cum ea vi (Centrifuga) quam aat mot us 
Terr£ in circulo DNO; ^ HK trahitur aut 
trahit cum ea vi, qu£ qu£ritur. Trodutia igitur 
CH, du£la KL parallela DM, notuni ejiy trij 
later a trianguli HLK proportionalia ejfe potentiis, 
qu£ trahunt punSlum Hy Jy latus L H refpondere 
eiy qu£ trahit per H C ; latus K L eiy qu£ per H M j 
ac latus UK. eiy qu£ trahit aut fujlinet plumbum per 
flum KH. Sed triangulum KDH cenfetur habere 
later a Jua aqualia lateribus trianguli HLK; quia 
CHL ejl maji parallela CDK. Ergo later a tri~ 
-angiili KDH refpondent iijdem potentiis: fcilicet 
latus K D gravitati abfolut£ ponder is H, quam ha- 
beret y ft Terra Jiaret immobtlis ; D H potenti£ quam 
illi tribuit motus (produccns vim Ccntrifugam per 
tangentera DM) dmrnus i cJ?" KH gravitati qu£ 
qturitur. At ego vis Centrifuga; potentiam Ipcfto ; 
earn nimirum, quas tangenti Jine® DH refpondet. 

X. Hadenus itaque Hugenii methodo adhibita, 
egregia ilia quidem, tantoque viro plane digna, poftii 

ca. 
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ea, quae magnopere ad propofitum meum referantur ; 
eatciius tamcn, quatenus confider&re oport et '^\\xinb\xm 
Yi ac Ji trahatur a tribus fills H C, H M, H K ; eo 
fcilicet in cafu, quo a tnbus his filis, five a tribus his 
pQtentiis plumbum H immobile detinetur. (^od fi 
moveri illud debear; hoc eft, fi Pendulum oicillct; 
ego quidem fufpicor in eum. ofcillationis motum 
novas confiderationes effe intendendas: igitur ad 
hafce gradum faciara, agamque modo de partibus, 
quas addere Figure oportuit. 

XL De quibus tamcn antequam dico ; notabo, me 
ad haec principio ufum cfte Figitra ex folidis fill 
ferrei craflioris partibus aifabre formata: in hujuf- 
imodi enim Figura res tota concipitur, cerniturque 
clarius. Turn animadvertam (confiderata hypothcfi 
Terra: mota:) in una Pcnduli ofcillatione non dcfcribi 
ab ejus centro pcrtede unum eundemque arcum in 
piano eodem: nihilo tamcn fecius, cum nafccntcs 
indc diffcrentite rem meam non turbent, negligi a me 
tuto pofTunt ; fufficitquc hacc femel indicavilTe. 

XII. Adurus itaque dc Figura, quam exhibeo, in 
ea diligenter mente concipi velim, per pumftum H 
dudum cflc planum parallelum Meridiano P A(^, 
& in hoc piano fignatura effe arcum BT V ; qui, ita 
ofcillantc Pendulo KH ut plumbi centrum H ab co 
piano numquam cxirct, delcriberetur ab codem cen- 
tre in CO piano. Hie arcus BTV dicatur primus, 
arcus. 

XIII. Turn imaginationc pcrcipiatur, per tangen- 
tcni D M & per radium D C extendi aliud planum, 
& in piano hoc arcum B.1S efl'e dclineamm; qui, 
ita ofcillante Pendulo KH, ut plumbi centrum H ab 

« hoc piano numquam cxirct, defcriberctur ab codem, 

centre.. 
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•centro in hoc piano. Manifeftum auteni eft, duos 
illos arcus BTV, RIS, fefe in H ad rcdtos angulos 
interfecare. 

XIV. His mode ita dcclamtis, duo pcculiari atten- 
tione digni occurrunt cafusj five dux Pcndulorum 
ofeiilantium direftioncs funt prasfertim confideranda: : 
una per ptimum arcum B T V j altera per fccundum 
arcum R I S. 

XV. Quod attinet ad primam 5 cum Pendulum, 
per primuni arcum BTV ofcillans, moveatur in 
piano, quod ab piano Meridiani PAQE femper 
asquidiftat intervallo longitudinis lineae D H, five tan- 
tum femper diftat, quantum valet Integra vis Centri- 
fuga per tangentem DH; perfpicuum effe videtur, 
hoc in czX\xpctentiam vis Centrifugse per D H, poten- 
ttATn gravitatis ^ttYLCf potetitiupt^us fili feeundum 
HK, femper inter fe, etiamfi Pendulum ofcillet, 
attemperari eadem ilia ratione, quam explicavit Hu- 
genitis, & quam etiam immobili detinendo Pendulo 
infervire fupra monuimus. 

XVI. Quod ad alteram attinet: qua Pendulum 
movetur per feeundum arcum RIS in eodem piano, 
in quo eft -Centrifugse vis linea direftionis DM. In 
hoc quidem cafu non videtur ca vis ita agere, ut 
conetur diftraliere plumbi centrum H ab hoc fuo 
piano 5 fed dum Pendulum tendit ab R ad S, videtur 
etiam ipfa (quandoquidem agit in piano eodem dire- 
aionc fua, ab D ad M) confpirare ad augendum Pen- 
duli motum. Contra veto, dum Pendulum regre- 
ditur ab S ad R, videtur cadem Vis, diredionc ilia fua, 
ab D ad M, motum Penduli retardate. 

XVII. Motus ergo Penduli proprius, hoc eft, qui 
«uni gravitati central!, agenti feeundum DC, cflet 
•leferendiis, in primo cafu excurfionis per arcum 

BTV, 
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BTV, ab vi Centrlfuga variatur, cjuoniam afficitur a 
niotu per D H ex vi ilia Ccntrifuga oriundo, cum quo 
componatur neceffe eft. In fecundo autem cafu ex- 
curfioais per arcum R.IS variatur iile idem motus 
Penduli Proprius, quia in uno integro excurfu verfus 
plagam S, acceleratur ab eadem ilia vi, diredla ab D 
ad H; at ab eadcMi vi retardatur in contrario verfus 
oppofitam plagam R recucfu. 

XVIII. Itaque cum ration! & calculis confonum 
videatur, ab variatione, quas fit in arcu RIS, non 
sequari variationem, qu^ fit in arcu BTV; credibile 
etiam fit differentiam aliquam intereffe oporterc inter 
duos illos cafus ; nimirum inter motus Penduli ofcil* 
lands per fccundum ilium arcum RIS, & motus ejui- 
dem Penduli ofcillantis per primum arcum BTV. 

XIX. Paucis vero his propofitis, indicatum fatis 
jam eft id, quod ego, animadverfione notatioiiequc 
illius differenticE, vifus mihi fum inveniffe. Vifus 
nempemihi fum inveniffe modum ad aliquid deCen- 
trifuga vi, quas Telluris circa axem fuum rotationii 
adtribuitur, explbrandura ope Obfervationum ; quam- 
vis inter Obfetvationes inftituendas nulla regionis, 
nulla loci mutatio intercedat. 

XX. Cafui autem primi arcus refpondebit Pendu- 
lum fuper aliqua Meridiana linca ita collocatum, ut 
fccundum cam Jincam ofcillationcs quamproxime 
fiant; & Cafui arcus fecundi accommodabitur Pen- 
dulum, fi ita ponctur, ut linca ofcillationum ad redos 
angulos cum Meridiana linea conftituatur. Quid fi. 
Horologiis (ad hujufmodi experimenta) aptarentur 
longiora Pcndula; puta, longitudinis Horariorum 
pedum novemJ 

XXL Plura non addam. Cur cnim animadver- 
terem agi dc temporum pertenui hcrcle perque cxili 

dif-- 
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differentia, aut ad calculos rationefquererocanda, aut 
experimentis (ubi fieri itcratis tcataminibus poffit) 
pcrquircndaJ Si id per fe fatis dilacidc atquc mani- 
feftc jam apparct. Quod fi in fubtili cogitationc hac 
aliquid humani mihi contigerir, veritatem Jubens 
agnofeam. Gaudeboque vehementer, fi cuipiam oc- 
cafionem dedero prxftandi utilia, ut veritas, qux in 
occulto latere amat, perfpicue detegatur. 

II. Ohfermtiones Aftronomicae habit a in CoU 
Jegio Pekinenfi a ‘iPatvihus Societatis J E s u, 
a Menfe Novembri 1 740. a S)"- Jacobo 
Hodgfon, R.S.S. Regia Societate 
commumcata. 

Trefented Jan. 
ao. 174.2-3. 

1740. h . ' 

Nov, die 5 55 15 plena immerfioSatellitis 

primi in umbra V, vifa 

tekfcop, \i.ped. 

8. 12 16 5 p.m. plena immer. 2di Satcl- 

litis V, vifa eodem. 

18 34 prxeedens Stellam 

in M occidenralior erat 
in afc. reft, 2' 54'' tem- 
poris, & borcalior in dc- 
clinationc 6' 30". 

9. n z i^p,in. d'emerfitcLunainrcdla 

per Menclaum & Kep- 
plerum : immerfiovidcri 
non potuit ob nubes in 
horizonte ortivo. 


Nov. 



1740 . ^ 

Nov. die 


h. t .. 

1 8 34 S Sequens heftemam 

ftellam, orientalior erat 
in afcenfione refta 
temporis, & auftralior in 
decl. is' 40". diftans 
21' 53". 

14 Id 52/. plena immerfio Satel- 
litis Telef. 13 ped. 

14 49 2J^p.m. plena imnier^o 2^^ Sa- 

tellitis. Eodem ‘Telejc. 

9 55 p.m^ Satelles 3 immerfurus 
i in umbram difparuit in 

nebula, ob quam nec 
hujusemerfio,nec4‘'' im- 
nierfio fpedari potuir. 
Id 9 plena immerfio' 

Satell. I mi, 

10 37 3 3 plena immerfio 1 Telefc. 

Ejufdem. / r 3 ped. 

17 a I 48^. ji». plena immerfio I 
2<Ji Satellitis. / 

15 43 S Stcllam Sf in ns Sc- 

quebatur in afc. reft. 4' 
27" temp. & crat au- 
firalior in declin. 13^ 
20". 

7 4S Stella t in ftabat in 

Linea Dichotomia: c> 
a ciifpide auftrali in dc- 
clinatione auftralior 
1 3'o". 
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ip. Id 


,21. 10 


•22. 17 s2I 


IS 43 


7 4S ‘t^efp. 


Nov. 
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I, / n 

1740. 

Nov. die 26, 18 1 x$ p.m- plena iinmcruoT 

imi Satellicis. {Tel.i'i 
30. 17 47 ifOp.m. plena immcrflOjrj^>^'^/. 

Satellitis 3'*'- j 

die 2. 17 20 Stella g ill b fupra erat <1 

in cadem afc. red. cum 
centre Platonis, borea- 
lior in declin. 12'' 20". 
Plato diftabat a limbo 
bor. <1 4' 0''. 

3. 9 10 57/>. 2;^. plerva inametfio Satell. 

2^i. Tubo 1 3 pedum. 

4. 12 2<S p.m. <l obtexit Stcllam » in 

JI, quae immerfit contra 
Byrgium ; cmerfio ob 
nebulara. non fuit ob- 
fervata. 

10. II 42 32/F.2». plena immerfio'^ 
zdi Satellitis. 

14, 10 38 20 plena immerfio 

imi Satellitis. Tel.iO 
17. 14 t5 20 p.m. plena immerfio ped. 

2di Satellitis. 

19. IS 3 p.m.immctCio S&tcl- 
iitis i“i. .< 

1741- 

Jan. die i* 7 mufie . 9 diftans a Stella v in 

34''.Scqucbatuream 
in afc. red. i' 
temp, borealior in dc* 
Clin. i9'o''. 
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1741, h 

I. 5 30 6 Emerfio Satellitls 
Tekfcop. 10 pedum. 

^ jp 30 777— Limbus occiduus t ad 
filum horarium in te- 
kfcopio. 

6 0 24 ¥ ad diem filum, difians 

a limbo bor. d 13' o" . 

I I j Limbus orientalis j ad 

idem filum. 

6 536 ——Limbus occiduus c rur- 

fus ad idem filum ho- 
rarium. 

6 IS — V ad idem filum, diftans 

alimboborco, la' 3o'^ 

7 55 Limbus orient. « ad 

idem filum. 

II 34 % culminavit alms 73® 

26'. 

j culminavit alt. centr. 
73 ° If'- 

horis matutinis partialis d EcUpJls, 
h ' " 

6 4 1 8 umbram iara tcnuitet 

ftrinxiffe d marginem, 
tubo 3 1 pe<^* notatum 
eft. 

^ 5 40 Initium certum inter Vie- 

tam & Schikardura 
tubo 6 ped. fignatura 
fuit, 

10 o Umbra ad Schikardum, 

14 o admarchumorum. 

B. r 2 Jan. 
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174 '- h ' " , , 

Tan.^jVVs. 6 i 6 o Umbra ad Grimaldum. 

1 6 lo ad Capuanum. 

ij 20 inctpit Gailcndus immergi. 
Centrum Grimaldi in umbra. 

1 8 3 0 totus Grimaldus merfus. 

19 o Umbra ad Campanura. 

1 9 3 0 ad Herigonium. 

22 30 ad Tychonem. 

2 3 lo ad Bullialdura. 

24 o Tycho merfus. 

24 20 Umbra ad Pitatum.. 

32 o ad Galileum. 

42 o ad Kepplerum. 

43 o ad Reinholdum. 

55 o Fracaftor.mergitur, umbra ad 
Copernicum. 

720 Copernicus totus videtur effe 
in umbra. 

6 o Umbra ad Wendelinum. 

10 20 Centrum c in umbra. 

14 o t occultatur poft montes ad 
occafiun' ante medium eclip- 
fis. 

CsEtemm Penumbra erat exigua, & umbra bcnc 
nigra ac diftinda : potuitquc ccelo admodum ferenc & 
dare eclip/is fat commode fpedari ufquc ad occafum 
f . Diameter Lunx ante edipfint crat in micrometro 
30' 20^' circ. in ipfo veto occafu tantum 30^ 0'''. 
Centrum apparentis difei erat ab linu acftuum occid. 
jnodice verfus Hipparchum. 

Jan. 
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6. 12 fz zi.p.m. Emerfio Satellitis 
Telefcop. 1 8 ped. 

8 . 7 20 30 d. Emerfio 

dubie. 

II. 15 5t 22p.m. Emerfio Satellitis 

Telefcop. TO ped. 

14. 2 42 ^oa.m, Emeifio Satellitis 1“^*. 

Telefcop. 18 ped. 

15. 9 12 i 6 p.m. Emerfio ejufdem. Te- 

lefcop. 1 3 ped. 

18. i6 26 isp.m. Emerfio Satellitis z^K 

Telefc. 10. ped. 

21. 5 30 j?. d' prscedebathefternam 

Stellam r in E i' s". 
temp, in afc. red. au- 
ftralior erat in declin. 
fo" 

22. 5 15 d* prsecedenshefternam, 

Stellam 2' 45^''. temp. 

, in afc. red. auftralioc 
in declin. z* o‘'. 

5 41 57 j&.m. Emerfit Satel-"\ 

Ics 2dus. (Telefc. 
II' 3 i9^.i?i?i. EmerfitSatcl-ri8^(?^^. 

^ Ics i«®. ^ 

24. 5 3 3 2>4j^. »!?. Emerfio Satellitis 

' Telefcop. 10 ped. 

28. 718 '\>efperi % a margine t diftabat 

19' 30". 

39. ? IS i 6 p.m. Emerfio Satellitis adi. 

Telef. 1 3 ped. 
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1741. h ' " 

Jan. 4'//? 29. 12 57 lop.m. Emerfio Sa-'^ 

tellitis ii»i. 

Feb. <//> 3. 8 18 Emcrfio Sa- 

tellitis 3*^^ 

5. 10 53 20 p. Emerfio S^-)TeIefc. 

tellitis 8 ped. 

6 . 253 a.m. Emerfio Sa- 

tellitis 

7. 9 20 ifp-m. EmeiTio c- 

jufdem. 

S. 10 43 p. plena immer. 

Satellitis 4*1. 

14 6 30 Csepit emer* 
gere idem Sa- 
telles 4*'^®. 

10. 9 16 30/. plena immerfio Satcl- 

lis 3^“. Eodem. 

12. 13 32 j>.;^.EraerfitSatelks2‘^iwvifus 
Telefcop. 8 ped. 

14. II 14 I s p. m Emctfio Satellitis imi. 

Telefcop. 1 8 ped. 

1(5. f 43 45 p.;». Emerfio ejufdem. Eo- 
dem. 

22. II 44 2 6 /!;?!». Luna obtexit flellani » 

in y ftantem in re£la 
cum Manilio & Ccnfo- 
rino. Emerfio fpcftari 
non potuit. 

23. 7 3P Emerfit Satellcs 

Tubo 1 8 ped. 


Telefc. 
1 3 ped. 

•K 


Ecb, - 
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Feb. dis 24. 9 27 Stella » in n infra Catn 

ftabat in rcfta cum Ty- 
chone & Platone, ab 
illo in auftnim diftans 
1 1' 20" 

13 38 45/. Stella /a in JL obtcda 
fuit a c in reda per 
Tychonem 5c Pofido- 
nium 5 qute non emer- 
lit ante hor. 13. $5', 

cum <i occidit poft 

teflium. 

25. 8 26 30 Enierfio Satellitis 4^'. 

Telefcop.i^. 

Uzn.die 3. 9 36 II Awz.Emerfio Satellitis imi. 

II. 6 2 45j>.?». Emerfiocjufdem. Eod. 

A.pt\\. die 3. 6 26 3 5^, Emerfioejufdcm. Eod. 

g Emerfio Satellitis 

^ubo. 8 ped, 

10. 8 20 37^. 7/2. EmerfitSatellesi'^^.vifus 

Telefcop. 1 3 • 

20. 10 jO obtexit Satellitem 

3tiuni, qui crat ad occi- 
dentem V*®. 

10 5 <5 45 C attigit limbum V 
h. 10 57' 35" fuit plena 
hujus immerfio plane in 
medio inter utramque 
cufpidcm (C*re£lavcrfus 
centrum. Ahi Satel- 
lites ob atmofphterara 
noik 
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non Cfant bene difcer- 
nibiles. Et Luna paulo 
poft fc abfcondic poft 
1741' h * teda. 

lluUie 3. 8 40 <5/. Emerfio Satcllitis i“L 

Telefcof. 1 3 ped. 

9. 16 Emerfio Satellitis 4‘L 

Eodem. 

Sept, die 8. 4 41 48 a.m. Immcrfio Satcllitis i®!, 

Eodem, 

24. 8 7 d obtexit Stcllam qua- 

dranguli ante caudam 
Ceti Auftralem prasce- 
dentem, quaj immerfit 
modice ad ortum Clco- 
ftrati. 

013 Eadem emerfit proxime 

Berofura. 

0 ^,dk I. 50 8 <2. ^.Immerlio Satcllitis 

Tiibo 13 psd, 

15. 17 S 49/’. Immerlio 2di. Satellitis 
■ ^oek> nCtnoibiU nubilo. 

Eelefcop* 1 5 ped* 


III. £ 911 ' 
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IH. EiCti'aSi hy John van Rixtel, F. R. S. of 
Mr. W. Kerflfcboom’x ^ Second and Third 
Treatife ^‘Confirming the Manner how to 
know the prohable Quantity of People in 
the Provinces of Holland and Weft-Frief- 
land, hfides a Foundation on which to 
prove the probable Lives of Widows, and 
likewife a Rule whereby to know the 2)^^- 
iration of Marriages. 

Second Rart. 

Head Jan. a;. Ti /f" R. Kerffeboom having advanced 

JLVX in his printed 

1738, that the Provinces oi Holland zr\d JVeJi-Frief- 
land contained 9 80,000 Souls, of all Ages, on a well- 
grounded Suppofition, that annually are born in 
the faid Two Provinces a 8000 Children alive; but 
it having been the Opinion, that this Ihould be more 
clearly demonftrated, has thought it neceffary to 
comply therewith. In order to which, the Author 
has divided the Provinces into Three general Divi- 
lions, diftinguifhed with the Letters B, C ,* and 
given the Names of the feveral Cities, Towns, and 
Villages, belonging to the feveral Letters juft now 
mentioned ; and fuppofes, on good Grounds, (though 
not on a Mathematical Enumeration, which the Au- 


* See an Account of the Firft Parc, Phihfi^hical TrapfaUims^ N* 


450. p. 401. 
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thor could not do, for Reafons affigned in his Firft 
Trcatife, Page 38.) that in the Firft Divifion marked 
yf, . — —arc born alive annually 3890 Children. 

annually 19070 and 

(7. — annually 5040. 


which is together -annually 28000 Children. 

And, cs it has been proved in his FirH; Trcatife, by 
wkat has been there obferved, in relation to Annu- 
ities for Life 5 that for every Child that is bcirn, the 
whole Number of People is 3 j times Ss many y fo it 
will prove, that thefe Numbers being multiplied to- 
gether, it renders 980,000 Souls. 

But as it was impoffible for the Author (as has 
been hinted before)- to get an exaiih Account, from 
all Places, of -the Births, Weddit^?, land Burials, 
(from which Two laft- the Firft is to be cited and 
proved) he proceeds to give you the chief Obferva- 
tions he was able to obtain i and believes that thefe, 
joined with thofe contained in bis Firft Trcatife, will 
be a fufficient Proof to his general Calculations. 

Mr. Kerff^boom then goes on, with giVing an Ac- 
count how many People were buried iu the City of 
‘'Dort every Year, from 1700 to 1739 iaclulhc, 
amounting, in 40 Years, to 28977 Perlons, which is 

annually, on an Average, 724. The Maniagcs aic 

202 Couple annually, during the fAmc time, which 
llaould produce (according to the Author’s Calcul'a-' 
tions in his Firft Trcatife, Page 24.) 325 ChikUen per 
1 op AlarriageSj and confcqucntly 6 yd Childien per 
Annimi-, but has found it, on an Average, to be 

651. This City being a Sea-Port, and driving a 

iaige Trade to Scotland, and on the Rhine, and con- 

fcqucnrly 
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fcc|ucnily many of the People-, wliofc TraiOick briiigs 
liiLiii to may die uicrc, it is fiipp>ofcd, that 

about 680 Children arc born cnuLtaliy there, and that 
conlequcntly this City may contain 24000 Souls. 

Next to this, the Author gitcs an Account of 
liaerlera, how many People died there in Sj. Ycais, 
ifom 1656 to 1739 inclulAC, namely, 132132 Per- 

fons, which is annualiy, on an Avciage, 157.3- 

The next is, how many Marriages from 1690 

to 1739 inclufive, namely, 21910, is annuailt' 43 ‘b 

on , an Average. About the Births, Air. 

hoom refers to^’his Firfl: Treatife, Page 54 - where he 
fuppofes, that 1450 Children may be born ali'c at- 
nually ; and endeavours to demonftrate it further, by 
giving an Account of the Births for 60 Years, name- 
ly, from 1680 to 173 9> attd finds it to be 1453 ; 
from which it is calculated, that this City contains 
5 0500 Souls, as mentioned in his Pirft Treatife. 

The next Account is that of the Burials of T^elft 
and ‘D^lftjhaven, from'the Year 1724 to i 739 , being 
1 5 Years, and is found to be annually, on an Ave- 
rage, 723 PerfonSj but there is fubjoined, for the 
greater Certainty, an Account from the Year 1696 
to 1739, which proves it to be 748 Perfons an- 
nually. 

The Marriages are in the fame Time of 44 Years, 
on an Average, 224 per Annum, which ihould pro- 
duce 728 Children, according to the Rule laid down 
before, namely, too Marriages producing 325 Chil- 
dren; but is found to produce from 1690 to 1739 
inclufive, to be 648 per Annum, on an Average; 
from whence it is fuppofed thofc Two Places con- 
tain 2 5 000 Souls, 


S f 2 


The 
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The City of Leyden comes next in Confideration. 
It appears by a Lift for 50 Years, namely, from the 
Year 1690 to 1739 inclufive, that there have been 
buried in that City annually, on an Average, 1919 
Perfons > and married during the fame Time, annu- 
ally, on an Average, 558 Couple, which, agreeable 
to the former Rule, would produce 1 8 1 3 Children 
Annum, but is found to have been i^Hper Annum, 
on a Medium, as aforefaidj the Author concludes 
confequently, that this City contains 63000 Souls. 

The next City in View is Amfierdam : It appears 
by a Lift, that lince the Year 1696 to 1738 inclufive, 
there have been buried in this City 7323 Perfons 
annually i^ews excepted) j and there having been 
married, during the fame Time of 43 Years, 2311 
Couple annually, produced, according to the Author’s 
Computation, 7134 Children annually, at a Me- 
diums and takes it thence for certain, that Amjier- 
dm contains (including 20000 Jews, as obferved in 

his Firft Treatife, Page 21.) 241000 Souls. The 

Author proceeds, in the like curious Manner, about 
other Places j but left, dwelling too long on this 
Particular, it might prove tedious in this Place, I 
will proceed with obferving, that the Author gives 
next — a Table how long 432 Widows lived during 
a Century, and Ihews it to have been near 14 Years 
each on a Medium 5 and then fub;oins a Lift how 
many Years married People of different Ages con- 
tinue to live probably together, before the Bonds of 
Matrimony, by the Death of either Party, are dif- 
folvcdj namely, 


Thofc 



t 3'? 3 

Thofe whofe Ages together are 40 

50 

60 

70 

80 

90 

. 100 


Hve between 
24 and 25 Years» 
22 and 23. 

2 3 and 2 1 . 

19 and 20. 

17 and 1 8. 

1 4 and 15, 

1 2 and 1 3 • 


And finiflies with rejeding the Meth'od of calculating 
the Quantity of People after the manner of VoJJlits, 
Auzotit, Petty y and others. 


Wivd ‘Pavt. 

The Third Trcatife contains, ijiy A Copy of a 
Letter wrote by the Author in the Beginning of the 
Year 1741, to the worthy Mr. John E’ames, one of 
the Pellows of this Honourable Society, and laid 
before the fame foon after, by the faid Gentleman. 
zdfy, A Denaonftration, in 29 Tables, that Mr.' 

Calculation of Lives, as i to 26, is a Mif^ 
take, and his own Hypothefis, as i to 35, right; and: 
proves from Mr. Maitland’s Obfervations, Page 541.' 
that Children in London, of Two Years old, continuc^ 
to live, on a Medium, above 37 Years; and obferves, 
that the Learned Dr. Halley’s Table has it full j8. 
Years and a half. 

The Author fuppofes, ^dly. That out of every ' 
100 Children born. Five come dead into the World 5 
and that out of every 100 Children born alive, near 
20 die under a Year old; and ihews, ^thly how. 

much Mr. Simpfon differs in his Calculation; 

namely. That full 32, out of 100 Children, die, under 
^ a Year old,—— 


The 
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ancc, confidering Two of the Stems alone contain 
each above looo Rings; .Some of tlicfe Stems \\^ere 
above Two Yards and an half high. I have to add, 
that thisTlant was a Seedling laft Year, tranfplanted 
out of the Fields on the End of a hoping Strawberry- 
bed } and 1 counted the Rings in the Middle of laft 
July, When it had Thoufands of Flowers upon it, 
which, with Thoufands that muft ftill fucceed, might 
very probably produce more than 5 0000 Seeds * more, 
confidering lOOO Rings contain 12000 Seeds and 
more ; and if we multiply the Number of Rings 
adually tounted, by 14, the Number of Seeds con- 
tained -irr one Ring, inftead of 12, wc ftiall have an 
Addition'of 20000 Seeds, all which, added together, 
amount’ to 200000, the poflible Increale of one 
Seed. 

Macclesfidd, Sept. 1. 1742. JJolfotU 


'y, Excerpta EptfioJa CL Vivt Joh. Am- 
brofii Beurcri ad Petr. Collinfon, R. S. S. ds 
natmOi Snedni. 

* * 


. Jan. 27. T|r%E Succino non folum negative-, 
1742-J. etiam affirmative, ha:c eft Sen- 

tcritia mea : Succinum vel Ambram citrinam fuccum 
dfe arborum rcfinofum nego & petnego, ob fcquentes 
ratiunculas.. Primom raihi non verifimilc videtur 
ifium fuccinura per terram tranfirc in mate : nam 


unde 


* Even fuppofing many of tbe Flowers to produce no Seed. 
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unde iftetranfitus? cum tamen arbores man non tain 
propinqius fint. 

Deinde neutiquam hxc refina, ficut aqua, teitam 
permeate, & in ilia tarn copiofe fe difFundere queat j 
fed potius, fi hoc pofllbile eEct, in fuperficie terr^ 
haireret, rigeret, & confifteret. 

Prsetcrca calor folis, quanquam magiius & conti- 
nuus, neutiquam ejufmodi flumeii refinamm efficerc 
vel producere poteft } quo multi fubterranci tra£tus 
expleantur. Exfudatio cnim refinamm per guttulas 
fieri folet, quarum minima pars terram attingit, fed 
potius cuti ai'boris adhscrent. Porro cur in ejufmodi 
locis fuccinum baud rare reperitur, cx. gr. in raonti- 
bus, foffis ac fovcis, & quibus tamen nunquam arbores 
fatae fueruntS . Poftremo argumenta qu« honoratif- 
fimus amicu$ cx diftillatione acidi vitriolici cum terc- 
hinthin? eduxit,, probanda non probant, quia quidem 
aliquid bituminofi exindc producitur, quod veto 
nondum fuccinum verum eft : caret enim produflum 
interna aquali mixtione, fed etlzm. diaphanitatey 
elajiicitate, duritieque- Hoc enim faciliori modo, & 
fere extempore, produci queat per mixtioncm olci 
alicujus defiillati xthcrei, cum acido vitriolico con- 
centratOy cx qua mixtione ftatim quoddam bitumi- 
nofum, fed non fuccinum oritur. 

Sed ctiam nunc addo, ea qua par eft animi obfer- 
vantia ac modeftia, quid ego, fecundum tenues in- 
genii mei vires, de origine fuccini fentio. Succi- 
num origincm fuam non cx vegctabili, fed minerali, 
id eft, ex tencro bituminofo (cx. gr. oleo Naphtx) & 
acido fulphureo vitriolico, quod in forma iialitus Ic 
immiicet, & co ipfo iliud ftatim indurefeit, trahere 
mihi credibile videtur. Id quoque probat iucciimm 

T t folulc. 
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Mile, ubi femper; uti Tu ipfe, ViR Clarissime, 
in Jiteris tuis illius rei memoriam fecifti} in ejuf- 
modi dudibus, ex quibus fuccinum efFoditur: in 
tradlu nempe luti coerulei etiam lignum bitumino- 
fum, litlianthraces, minera vitriolica^ (baud raro alu- 
minis) verumque fuccinum permixtis inveniri foler, 
quod propria experientia me docuit. Succinum 
vero, quod in mufi reperitur, non alio modo oritur, 
quam illud, quod cx dudibus montium promitur; 
nifi quod mare slluans illud fluaibus fuis, & dudibus 
vi cxpellar, & partim ad ripas, partim vero in abyf- 
fum maris evoraat. 

Filum nunc abrumpo, propter ardos limites epi- 
ftolae meae prxfixos, hoc unicum adliuc adjiciensj 
quod quemadmodum acidum vitriolicum una cum 
bituminofo formam & fpeciem fuccini producat j 
illud acidum etiam in forma fuhtilifata & concent 
trata (fine aliqua deftrudionc partis alicujus confti- 
tutivi) hoc penitus diflblvat, & in eodem ftatu 
rurfus relinquat, priftinamque illius duritiem, dia^hd’ 
fiitatem^ & elaftkitatem reducat. 

Vak:, Its fauftus felixque, & nunquam immemor 
T m addidiffimi. 

Dab. Noriherga, 

4 ie zoOSoh. 1743. 


VI. An 
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yi* -dn Account of a Book intituled, A Trea- 
tife of Fluxions, in Two Books, hy Colin 
Laurin, A* M, Trofejfor of Maths* 
mattes in the Vnmerfity of Edinburgh, 
and Fellow of the Royal Society, 4''- 
in Two Volumes, Tages 763. 

TrefettttJ '^ | '"'HE Author’s firft Defign, in com* 
17.1741-3. pofing this Treatife, was to efta- 

blifli the Method of Fluxions on Principles equally 
evident and unexceptionable with thofe of the antient 
Geometricians, by Demonftrations deduced after their 
Manner, in the moft rigid Form, and by illuftrating 
the more abftrufe Parts of the Do^rine, to vindicate 
it from the Imputation of Uncertainty or Obfeurity. 
But he has like wife comprehended in this Work the 
Application of Fluxions to the moft important geo- 
metrical and philofophical Inquiries. It confifts of 
an Introduftion, and Two Books. In the Introduftion 
he gives an AbAraft of the Difeoveries of the An- 
tients in the higher Parts of Geometry, with Obfer- 
vations on their Method, and thofe that firft fuc- 
ceeded to it. The Firft Book treats of Fluxions in a 
geometrical Method, and the Second treats of the 
Computations. 

In the Introduction we have an AbftraCt not only 
of the Difeoveries of the Antients in the higher Parts 
of Geometry, but likewife of their Demonftrations. 
After an Account of the Propofitions of this kind, 
that are to be found in the Twelfth Book of Fuclidi 

T t 2 there 
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there follows a Summary of what is nioft material in 
the Treatifes of Archimedes, concerning the Sphere 
and Cylinder, Conoids and Spheroids, the Quadra- 
ture ot the Tarahla and the fpiral Lines. I he Dc- 
monftrations are not prccifely in the fame Form as 
thofc of Afchttnedes, but arc oftetr illuftiated from 
the elementary Propofitions concerning the Cone, 
or Corollaries from them, after the Example of 
Tappns, (Coll. Math. Prop. 21ft, Lib. 4 -) fro™ whom 
a Propofition is demonftrated, and rendered more 
general, concerning the Area of the Spiral that is 
generated on a fpherical Surface by the Compofition 
of Two uniform Motions analogous to thofe by 
which the Spiral of Archimedes is defetibed on a 
Plane. This Area, though a Portion of a curve Sur- 
face, is found to admit of a perfed Quadrature, and 
this Propofition concludes the Abftradl. He takes 
occafion from thefc Theorems to demonftrate fome 
Properties of the Conic Sections, that arc not men- 
tioned by the Writers on that Subjedl; and there are 
more of this kind deferibed in the Xlth and XIVth 
Chapters of the Fiifl: Book. 

k is kiiowto, thatifiaPataitelbg3!alVi/ciicu4hfi:!tibed 
afete^t a.glveb'lllipffii it^ Sidles parallel to the 
conjugate Diaiheters, then lhall its Ai'ca be of an 
invariable or given Magnitude, and equal to the 
Redfanglc contained by the Axes of the Figure ; but 
this is only a Cafe of a more general 
For if, upon any Diameter pfotlueed w^ithout -the 
Ellipfe, you tike Two Points, one on each Side of 
the Centre at equal Diftances from it, and the Fdfit 
Tangents be drawn from thdfe Points to the ■Ellipfe, 
thofe Tangcatsiftjall fomi a Patallelogcatti} •'\Vhi<?h*is 

always 
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always of a given or invariable Magnitude, when 
the Ellipfe is given, if the Ratio of thofe Diftanccs 
to the Diameter be given ; and when the Ratio of 
thofe Diftances to the Semidiameter is that of th e 
Diagonal of a Square to the Side, (or of y'i to i) 
the Parallelogram has its Sides parallel to conjugate 
Diameters. It is likcwife fhown here, how the Tri- 
angles, Trapezia^ or Polygons of any kind are deter- 
mined, which, circumfcnbed about a given Ellipfe, 
are always of a given Magnitude. 

There is alfo a general Theorem concerning the 
Fniftum of a Sphere, Cone, Spheroid, or Conoid, 
terminated by parallel Planes, when compared with 
a Cylinder of the fame Altitude on a Bafe equal to 
the middle Seftion of the Rmjitm made by a parallel 
Plane. The Difference betwixt the Frujium and the 
Cyliri^ 6 t is alwaysThe.fame in different Parts of the 
fame, dr of Similar Soli'ds,, when the 'Inclination of 
the PJanes to the Axis, and the Altitude of the 
Frujium, are given. ThisDifferenpe vanilhes in the 
parabolic Conoid, k is the Tame in all Spheres 5 
being equal to half the ‘dTonteht’ of a Sphere df a 
Diameter equal to the Altitude, of the Frujium. In 
the Cone it is One- fourth of the Content of a fimdar 
Cone df the fame Height vfith the Fripjium-, and in 
other. Pigures it .is reduced ^'o the Difference in the 

Con4 , ' ’ ' ' ^ 

In' the SsCmarks on 'the Method of the Afltients, 
the Author. obfcEVcs, that they 'jCUgblifhed' the higher 
Parts of their Geometry on the fame principles as the 
Elements of the Science, by Dehiortftrations of the 
fame Wd;*thatThcy feem to have been careful not 
to fuppofe any thing to be done, till by a previous Pro- 

bkm 
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t>lcm they had fliown how it was to be performed : 
Far kfs did they fuppofe any thing to be done, that 
cannot be conceived to be poflible, as a Line or Series 
to be adually continued to Infinity, or a Magnitude 
to be diminiihed till it become infinitely lefs than it 
was. The Elements into which they refolvcd Mag- 
nitudes were always finite, and fuch as might be con- 
ceived to be real. Unbounded Liberties have been 
introduced of late, by which Geometry (wherein 
every thing ought to be clear) is filled with Myfteries, 
and Philofophy is likewife perplexed. Several In- 
ftances of this kind are mentioned. The Scries i, 2, 
3, 4, 5, 6, 7, is fuppofed by fome to be aftually 
continued to Infinity j and, after fuch a Suppofition, 
we arc puzzled with the Queftion, Whether the 
Number of finite Terms in fuch a Series is finite or 
infinite. In order to avoid fuch Suppolitions, and 
their Confequences, the Author chofe to follow the 
Antients in their Method of Demonftration as much 
as poflible. Geometry has been always confidered 
as our fureft Bulwark againft the Subtleties of the 
Sceptics, who are ready to make ufe of any Advan- 
tages that may be given them agaiqft it*i and it is 
important, not only that the Conclufions in Geo- 
metry be true, but likewife that their Evidence be 
unexceptionable. However, he is far from affirm- 
ing, that the Method of Infinitcfimals is without 
Foundation, and afterwards endeavours to juftify a 
proper Application of it. 

The Grdunds of the Method of Fluxions arc de- 
feribed in Chap. i. Book I. and again in Chap. i. 


* See Btfj'/e’s Didionwy, Article Zfw, 


Book 
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Book II. In the former, Magnitudes are conceived’ 
to be generated by Motion, and the Velocity of the 
generating Motion is the Fluxion of the Magnitude. 
Lines are fuppofed to be generated by the Motion of 
Points. The Velocity of the Point that deferibes the 
Line is its Fluxion, and meafures the Rate of its 
Increafe or Decreafe. Other Magnitudes may be 
reprefented by Lines that increafe or decreafe in the 
fame Proportion with them ; and their Fluxions will 
be in the fame Proportion as the Fluxions of thofe 
Lines, or the Velocities of the Points that delcribc 
them. When the Motion of a Point is uniform, its 
Velocity is conftant, and is meafured by the Space 
which is deferibed by it in a given Time. When 
the Motion varies, the Velocity at any Term of the 
Time is meafured by the Space which would be 
deferibed in a given Time, if the Motion was to be 
continued uniformly from that Term without any 
Variation. In order to determine that Space, and 
confequcntly the Velocity which is meafured by if. 
Four Axioms are propofed concerning variable Mo- 
tions, Two concerning Motions that are accelerated, 
and Two concerning fuch as are retarded. The 
Firft is. That the Space deferibed by an accelerated 
Motion is greater than the Space which would have 
been deferibed in the fame Time, if it had not been 
accelerated, but had continued uniform from the 
Beginning of the Time. The Second is, That the 
Space which is deferibed by an accelerated Motion, is 
lefs than the Space which is deferibed in an equal 
Time by the Motion which is acquired by that Ac- 
celeration continued afterwards uniformly. By thefe, 
~ and Two fimilar Axioms concerning retarded Mo- 

tionss. 
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tions, the Theory of Motion is rendered applicable 
ro this Doarine with the grcatcft Evidence, without 
fuppoltng Quantities infinitely little, or having rc- 
couiTc to prime or ultimate Ratios. The Author 
hrft demonftrates from them all the general Theorems 
concerning Motion, that are of Ufe in this Doarine ; 
as that when the Spaces deferibed by Two variable 
Motions are always equal, or in a given Ratioy the 
Velocities are always equal, or in the fame given 
Ratio', and converfcly, when the Velocities of Two 
Motions are always equal to each other, or in a given 
Ratio, the Spaces deferibed by thofe Motions in the 
fame Time are always equal, or in that given Ratio j 
that when a Space is always equal to the Sum or 
Difference of the Spaces deferibed by Two other 
Motions, the Velocity of the Eirft Motion is always 
equal to the Sum or Difference of the Velocities of 
the other Motions 5 and converfely, that when a Ve- 
locity is always equal to the Sum or Difference of 
Two other Velocities, the Space deferibed by the 
Firft Motion is always equal to the Sum or Difference 
of the Spaces deferibed by thefe Two other Motions. 
In comparing., Mption? ia tjais- Dof^rine, it is conve- 
nient and ulpai to' fuppote one of them uniform 5 
and it is here demonftrated, that if the Relation of the 
Quantities be always determined by the fame Rule or 
Equatiori, the Ratio of the Motions i? determined 
in the fame manner, when both arc fup^ofqd vari- 
able. Thefe Propofitiqns are demonftrated ftri£My 
by the fame Method which is carried on in the 
enfuing Chapters for determining the Fluxions of 
the Figures. 

In 
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In Chap^ II. a Triangle that has Two of its Sides 
given in Pofition, is fuppofed to be generated by an 
Ordinate moving parallel to itfelf along the Safe. 
When the Safe increafes uniformly, the Triangle 
increafes with an accelerated Motion, becaufe its 
fucceffive Increments are Trapezia, that continually 
incrcafe. Therefore, if the Motion with which the 
Triangle flows, was continued uniformly from any 
Term for a given Time, a lefs Space would be de~ 
feribed by it than the Increment of the Triangle 
which is atlually generated in that Time by Axiom 1. 
but a greater Space than the Increment which was 
actually generated in an equal Time preceding that 
Term, by Axiom II. and hence it is demonftrated^ 
that the Fluxion of the Triangle is accurately mea- 
fured by the Redangle contained by the correfpond- 
ing Ordinate of the Triangle, and the right Line 
which meafures the Fluxion of the Bafe. The Incre- 
ment which the Triangle acquires in any Time, is 
refolved into Two Parts; that which is generated in 
confequence of the Motion with which the Triangle 
jflows at the Beginning of the Time, and that which 
is generated in confequence of the Acceleration of 
this Motion for the fame Time. _ The latter is juftly 
neglected in meafuring that Motion (or the Fluxion 
of the Triangle at that Te:rm), but may ferve for 
meafuring its Acceleration, or the Second Fluxion of 
the Triangle. The Motion with which the Triangle 
flows, is fimilar to that of a Body defeending in free 
Spaces by an uniform Gravity, the Velocity of 
which, at any Term of the Time, is not to be mea- 
fured by the Space deferibed by the Body in a given 
Time, either before or after that Terra, becaufe the 

U u Mo- 
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Motion contlniully increafes, but by a Mean between 

thefe Spaces, „ , . r j r 

When the Sides of aRedangle mcrcafc or dccrcafc 

with uniform Motions, it may be always conMcred 
as the Sum or Difference of a Triangle and Trope- 
zhiw ) and its Fluxion is derived from the laft Pro- 
pofition. If the Sides increafe with uniform Mo- 
tions, the Redlangle increafes with an accelerated 
Motion 5 and in meafuring this Motion at any Term 
of the Time, a Part of the Increment of the Redlanglc, 
that is here determined, is rcjc£led, as generated in 
confequence of the Acceleration of that Motion. 

The Fluxions of a curvilineal Area (whether it be 
generated by an Ordinate moving parallel to itfelf, 
or by a Ray revolving about a given Centre) and of 
the Solid, generated by the Area revolving about the 
Bale, are determined by Demonftrations of the fame 
kind 5 and when the Ordinates of the Figure Increafe, 
the Increment of the Area is refolved in like man- 
ner into Two Parts, one of which is only to be re- 
tained in meafiiring the Fluxion of the Area, the 
other being rejeded as generated in confequence of 
the Acceleration of the Motion with which the 
Figure flows. An Illuftration of Second and Third 
Fluxions is given by refolving the Increment of a 
Pyramid or Cone into the feveral refpedive Parts 
that are conceived to be generated in confequence of 
the Firft, Second, and Third Fluxions of the Solid, 
when the Axis is fuppofed to flow uniformly. 

In Chap, V. a Series of Lines in Geometrical Pro- 
grefSoa are reprefented by an eafy Conftrudion. 
The Firft Term being fuppofed invariable, and the 
Second to increafe uniformly, all the fubfequent 

Terms 
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Terms Increafe with accelerated Motions. Tke Ve- 
locities of the Points that deferibe thofe Lines being 
compared, it is demonftrated from the Axioms by 
common Geometry, that the Fluxions of any Two 
Terms are in a Ratio compounded of the Ratio of 
the Terms, and of the Ratio of the Numbers that 
exprels how many Terms precede them in the Pro> 
greffion. 

In the Vlth Chapter, the Nature and Properties of 
Logarithms are deferibed after the celebrated In- 
ventor i and it is obferved, that he made ufe of the 
very Terms Flaxus and Fluat on this Occafion. A 
Line is faid to increafe or decreafe proportionally y 
when the Velocity of the Point, that deferibes it, is 
always as its Diftance from a certain Term of the 
Line ; and if in the mean time another Ppint deferibes 
a Line with a certain uniform Motion, the Space 
deferibed by the latter Point is always the Logarithm 
of the Diftance of the former from the given Term. 
Hence the Fluxion of this Diftance is to the Fluxion 
of its Logarithm as that Diftance is to an invariable 
Line ; and the Fluxions of the Quantities that have 
their Logarithms in an invariable RatiOy are to each 
other in a Ratio compounded of this invariable 
RatiOy and of the Ratio of the Quantities them- 
feives. Some Propofitions are demonftrated, that 
relate to the Computation of Logarithms ; but this 
Sublea is profecuted farther in the Second Book. 
The Logarithmic Curve is here deferibed, with the 
Analogy betwixt Logarithms and ^ij^txboWc Ratios. 

In the Vllth Chapter, after a general Definition of 
Tangents, it is demonftrated, that the Fluxions of the 
Bafc, Ordinate, and Curve, are in the fame Proper- 
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tion to each other, as the Sides of a Tiian!;lc refpea- 
ivcly parallel to the Bafe, Ordinate, and Tangent. 
When the Bafe is fuppofed to flow uniformly, if the 
Curve be convex towards the Bafe, the Ordinate and 
Curve increafe with accelerated Motions; but their 
Fluxions at any Term are the fame as if the Point 
which deferibes the Curve had proceeded uniformly 
from that Term in the Tangent there. Any further 
Increment which the Ordinate or Curve acquires, is 
to be imputed to the Acceleration of the Motions 
with which they flow. A Ray that revolves about 
a given Centre, being fuppofed to meet any Curve 
and an Arc of a Circle deferibed from the fame 
Centre, the Fluxions of the Ray, Curve, and circular 
Arc, are compared together j and feveral other Pro- 
pofitions concerning Tangents are demonftrated 
from the Axioms. The next Chapter treats of the 
Fluxions of curve Surfaces in a fimilar manner. 

The IXth Chapter treats chiefly of the greateft and 
leaft Ordinates of Figures* and of the Points of con- 
trary Flexure and Cufpids. The Fluxion of the Bafe 
being given, when the Fluxion of the Ordinate va- 
nifhes, the Tangent becomes parallel to the Bafe, and 
the Ordinate moft commonly is a Maximum or Afi- 
nimim-, according to the Rule given by Authors upon 
this Subjed, But if the Second Fluxion 'of the Or- 
dinate vanifliat the lame time, and the Third Fluxion 
be real, this Rule does not hold, for the Ordinate 
is in that Cafe neither a Maximum nor Minimum, 
If the Firft, Second, and Third Fluxions vanilh, and 
the Fourth Fluxion be real, the Ordinate is a Maxi- 
mum or Minimum, The general Rule demonftrated 
in this Chapter, and again in the laft Chapter of the 

Second 
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Second Book, is, that when the Hrft Fluxion of the 
Ordinate, with its Fluxions of any fubfequent fuc- 
ceffive Orders, vanifh, and the Number of all thefe 
Fluxions that'Vanifli is odd, then the Ordinate is a 
Maximum or Minimum, according as the Fluxion . 
of the next Order to thefe is negative or pofitive. 
The Ordinate pafles through a Point of contrary 
Flexure, when its Fluxion becomes a Maximum or 
Minimum, fuppofing the Curve to be continued on 
both Sides of the Ordinate. Hence the common 
Rule for finding the Points of contrary Flexure is ^ 
corredted in a fimilar manner. Such a Point is not' 
always formed when the Second Fluxion of the Or- 
dinate vanilhes j for if its Third Fluxion likewife 
vanilhes, and its Fourth Fluxion be real, the Curve 
may have its Cavity turned all one Way. The fame is 
to be faid, when its Fluxions of the fubfequent fuc- 
ceffive Orders vanifh, if the Number of all thofe that 
vanifh be even. Other Theorems are fubjoined re- 
lating to this Subjeft. 

The Xth Chapter treats of the Afymptotes of Lines, 
the Areas bounded by them and the Curves,' the 
Solids generated by thefe Areas, of fpiral Lines, and 
the Limits of the Sums of Progreflions. The Ana-, 
logy there is betwixt thefe Subjedts, induced the Au- 
thor to treat of them in one Chapter, and illuftrate 
them by one another. He begins with Three of the 
moft fimplelnftances of Figures that have Afymptotes. 
In the common Hyperbola, the Ordinate is recipro- 
cally as the Bafe, and therefore dccreafes while the 
Bafe incrcafcs, but never vanilhes, bccaufe the Rea- 
angle contained by it and the Bafe is always a given 
A^ea, and it is affignablc at any aflignableDlftance, 

how 



[ ] 

how <^reat focvcr. The Points of the Conchoid arc 
determined by drawing right Lines from a given 
Centre, and upon thefe produced from the Afym- 
ptorc, taking always a given right Line } fo that the 
Curve never meets the Afymptotc, but continually 
approaches to it, becaufc of the greater and greater 
Obliquity of this right Line. The Third is the Lo- 
garithmic Curve, wherein ’the Ordinates, at equal 
Diftances, decreafe in Geometrical Proportion, but 
never vanifh, bccaufe each Ordinate is in a given 
Ratio to the preceding Ordinate. Geometrical 
Magnitude is always underftood to confift of Parts j 
and to have no Parts, or to have no Magnitude, arc 
confidered as equivalent in this Science There is, 
however, no Neceflity for confidering Magnitude as 
made up of an infinite Number of fmall Parts ; it is 
fufficient, that no Quantity can be fuppofed to be fo 
final], but it may be conceived to be diminilhed fur- 
ther ; and it is obvious, that we are not to eftiraate 
the Number of Parts that may be conceived in a 
given Magnitude, by thofc which in particular deter- 
minate Circumftances may be adually perceived in it 
by Senfe 5 fince a greatcic Number of Parts become 
vi/ible in it by varying the Circumftances in which 
it is perceived. 

It is hardly poftibic to give a tolerable Extract of 
this or the following Chapters, without Diagrams 
and Computations : Wefhall therefore obferve only, 
that after giving fomc plain and obvious Inftanccs, 
wherein a Quantity is always increafing, and yet never 


* See jBwf/»»fsllcments, Def. 1. Lib. Ij 
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amounts to a certain finite Magnitude (^s, while the 
Tangent incrcafes, the Arc increafes, but neven 
amounts to a Quadrant) ; this is applied fuccefiively. 
to the feveral Subjefts mentioned in the Title of the 
Chapter. Let the Figure be concave towards the 
Bafe, and fuppofe it to have an Alymptote parallel 
to the Bafe; in this Cafe the Ordinate always in- 
aeafes while the Bafe is produced, but never amounts 
to the Diftance between the Afymptote and the Bafe. 

In like manner a curvilineal Area, in a Second Figure, 
may increafe, while the Bafe is produced, and ap- 
proach continually to a certain finite Space, but never 
amount to it: This is always the Cafe, when the 
Ordinate of this latter Figure is to a given right Line, 
as the Fluxion of the Ordinate of the former is to 
the Fluxion of. the Bafe ; and- of this various Ex^ 
amples are given. A Solid may increafe in the fame 
manner, and yet never amount to a given Cube or 
Cylinder, when the Square of the Ordinate of tha 
latter Figure is to a given Square, as the Fluxion of 
the Ordinate of the firft Figure is to the Fluxion of 
the Bafe. A Spiral may in like manner approach to 
a Point continually, and yet in any Number of Re- 
volutions never arrive at it ; and there are Progref- 
fions of Fradtions that may be continued at Pleafure, 
and yet the Sum of the Terms may be, always lefs 
than a given Number. Various Rules are demon- 
ftrated, and illufirated by Examples,, for determinin 
when a-Figure has an Afymptote parallel or obliqn 
to the Bafe; when the Area terminated by the Curve 
and the Afymptote has a Limit which it never ex- 
ceeds, or may be produced till it furpafs any alfign-. 
able Space when tire Solid generated by that Area, . 

the. 
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the Surface generated by the Perimeter of the Curved 
the fpiral Area generated by the revolving Ray, the 
fpiral Line itfelf, or the Sum of the Terms of a Pro- 
f^reffion, have fuch Limits or not; and for mca- 
fming thofc Liinits. The Author infifts on^ thefe 
Subjefts, the rather that they arc commonly deferibed 
in very myfterious Terms, and have been the nioft 
fertile of Paradoxes of any Parts of the higher Geo- 
’nrerry. Thefe -Paradoxes, however, amount to no 
more than this : That a Line or Number may be con- 
tinually acquiring Increments, and thofe Increments 
may decrcafc in fuch a manner, that the whole Line 
or Number fhall never amount to a given Line or 
Number. The Neceffity of admitting this is obvious 
enough, and is here Ihcwn from the Nature of the 
moft common geometrical Figures in Art. 292, 29 j, 
^c. and from any Series of Fradions that decrcafc 
continually, in Art.'s 54? 3 5 5> &c- 

The Xlth Chapter treats of the Curvature of Lines, 
its Variation, the Degrees of Contad of the Curve 
and Circle of Curvature, and of various Problems 
that depend on the Curvature of Lines. This Subjed 
is treated fully, becaufe of its extenfive-Ufefulnefs, and 
becaufc in this confifts one of the greateft Advantages 
of the modern Geometry above that of the Antients. 
The Author on this, as former Occafions, begins by 
premifing the neceffary Definitions. Curve Lines 
touch each other in a Point, when the fame right 
Line is their common Tangent at that Point; and 
that which has'the clofeft Contad with the Tangent, 
or paffes betwixt it and the other Curve through the 
Angle of Contad formed by them, being lefs infleded 
from the Tangent, is therefore lefs curve, Thus a 

greater 
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greater Circle has a lefs Curvature than a lelTer Circle j 
and jfince the Curvature of Circles may be varied inde- 
finitely, by inlarging or diminifhing their Diameters, 
they afford a Scale by which the Curvature of other 
Lines may be meafured. As the Tangent is the right 
Line which touches the Arc fo clofely, that no other 
right Line can be drawn between them ; fo the 
Circle of Curvature is that which touches the Curve 
fo clofely, that no other Circle can be drawn through 
the Point of Contaft between them.- As the Curve 
is feparated from its Tangent in confequence of its 
Flexure or Curvature, fo it is feparated from the 
Circle of Curvature in confequence of the Variation 
of its Curvature j which is greater or lefs, according 
as its Flexure from that Circle is greater or lefs. 

The Tangent of the Figure being conftdered as the 
Bafc, a new Figure is imagined, whofe Ordinate is 
a Third Proportional to the Ordinate and Bafe of the 
Firft. This new Figure determines the Chord of the 
Circle of Curvature by its Intcrfeftion with the Or- 
dinate at the Point of Contaft, and by the Tangent 
of the Angle in. which it cuts that Circle, mcafures 
the Variation of Curvature. The lefs this Angle is, 
the clofer is the Contact of the Cutvc and Circle of 
Curvature, of which there may be indefinite Degrees. 
When the Figure propofed is a conic $eftion, the 
new Figure is likewife a conic Section and it is a 
right Line when the Firft Figure is a ’Parabola-, and 
the Ordinates are parallel to theAxisj or when the 
Firft Figure is an Hyperbola, and the Ordinates are 
parallel to either Afymptote, Hence the Curvature 
and its Variation in a conic Seftion are determined 
by fcveral Conftruftions ,* and, amongft other The- 

X X 
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orems, it is fliewn, that the Variation Of Curvature 
at any Point of a conic Seaion is as the Tangent of 
the An^le contained by the Diameter which paffes 
through that Point, and by the Perpendicular to the 

U VC# 

When the Ordinate at the Point of Contad is an 
Afyniptote to the new Figure, the Curvature is left 
than in any Circle 5 and this is the Cafe in which it 
is faid to be infinitely little, or the Ray of Curvature 
is faid to be infinitely great. Of this kind is the Cur- 
vature at the Points of contrary Flexure in the Lines 
of the Third Order. When the new Figure paffes 
through the Point of Contaa, the Curvature is greater 
than in any Circle, or the Ray of Curvature vaniftics j 
and in this Cafe the Curvature is faid to be infinitely 
great. Of this kind is the Curvature at the Cufpids 
of the Lines of the Third Order. 

As Lines which paft through the fame Point have 
the fame Tangent when the Firft Fluxions of the Or- 
dinate are equal, fo they have the fame Curvature 
when the Second Fluxions of the Ordinate are likc- 
wife equal 5 and half the Chord of the Circle of 
Curvature that is intercepted between the Points 
wherein it interfefts the Ordinate, is a Third Propor- 
tional to the right Lines that meafurc the Second 
Fluxion of the Ordinate and Firft Fluxion of the 
Curve, the Bafc being fuppofed to flow uniformly. 
When a Ray revolving about a given Point, and ter- 
minated by the Curve, becomes perpendicular to if, 
the Firft Fluxion of the Ray vanifhes^ and if its Se- 
cond Fluxion vanilhes at the fame time, that Point 
muft be the Centre of Curvature. The fame is to be 
faid when the angular Motion of the Ray about that 

Point 
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Point Is'Cqml'to the angular Motion of the Tangent 
of the Curve j as the angular Motion of the Radius 
of a Circle about its Centre is always equal to the 
angular Motion of the Tangent of the Circle. Thus 
the various Properties of the Circle fuggeft various 
Theorems for determining the Centre of the Cur-" 
vature. 

Becaufe Figures are often fuppofed to be defcribed 
by the Interfedions of right Lines _ revolving about 
given Poles, Three Theorems are given in Prop- 18, 
z 6 , and 35. for determining the Tangents, Afym- 
ptotes, and Curvature of fuch Lines, from the Dcfcrip- 
tion, which arc illuftrated by Examples. A new Pro- 
perty of Lines of the Third Order is fubjoined to 
Prop. 35 . The Evolution of Lines is confidered m 
Prop. 36 . The Tangents of the Evelnta are the 
Rays of Curvature of the Line which is defcribed by 
its 'Evolution 5 and the Variation of Curvature in the 
latter is meafiired by the Ratio of- the Ray of Cur- 
vature of the former to the Ray of Curvature of the 

latter. , , j 

Sir Ifaac Newton, in a Treatife lately pubhuied, 
meafures the Variation of the Curvature by the Ratio 
of the Fluxion of the Ray of Curvature to the Fluxion 
of the Curve ; and is followed by the Author, to 
.avoid the Per^exity which a DifFeronce ,in Dcfini' 
tions occalions to Readers, though he hints (in Art. 
3 8d.) that this gives rather the Variation of the 
Ray of Curvature, and that it might have been pro- 
per to have meafured the Variation of Curvature 
rather by the Ratio of the pluxion of the Curvature 
itfelf to the Fluxion of the Curve ; fo that the Cur- 
vature being inverfely as the Ray of Curvature, and 

X X a coa: 
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confequently its Tluxion as the Fluxion of the Ray 
itfclf direftly, and the Square of the Ray invcrfcly, its 
Variation would have been diredly as the Meafure of 
it, according to Sir Ifaac Newtons Definition, and 
inverfely as the Square of the Ray of Curvature: Ac- 
cording to this Explication, it would have been mea- 
fured by the Angle of Contait contained by the 
Curve and Circle of Curvature, in the fame manner 
as the Curvature itfelf is meafured by the Angle of 
Contafl contained by the Curve and Tangent. The 
Ground of this Remark will better appear from an 
Example; According to Sir Ifaac Newton’s Expli- 
cation, the Variation of Curvature is uniform in the 
Logarithmic Spiral, the Fluxion of the Ray of Cur- 
vature in this Figure being always in the fame Ratio 
to the Fluxion of the Curve; and yet while the 
Spiral is produced, though its Curvature decreafes, it 
never vanilhes; which rauft appear ftrange to fuch as 

do not attend to the Import of his Definition. It 

is cafy, however, to derive one of thefe Meafurcs of 
this Variation from the other, and becaufe Sir Ifaac 
Newton’s is (generally fpeaking) afiigned by more 
fimple Expreffions, the Author has the rather con- 
formed to it in this Treatife, but thought it neccliary 
to give the Caution we have mentioned. 

The greateft Part of this Chapter is imployed in 
treating of iifeful Problems, that have a Dependence 
on the Curvature of Lines. Firft, the Properties of 
the Cycloid are briefly demonftrated, with the Appli- 
cation of this Doarine to the Motion of Pendulums, 
by fhewing that when the Motion of the generating 
Circle along the Bafe is uniform, and therefore may 
meafure the Time, the Motion of the Point that 

de- 
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defcribes the Cycloid, is fuch as would be acquired by 
a heavy Body defcending along the cycloidal Arc, 
the Axis of the Figure being fuppofed perpendicular 
to the Horizon. In the next place, the Cauftics, by 
Reflexion, and Refradion, are determined. If Per- 
pendiculars be always drawn from the radiating Point 
to the Tangents of the Curve, and a new Curve be 
fuppofed to be the Locus of the Iiiterfedions of the 
Perpendiculars and Tangents, then the Line, by the 
Evolution of which that new Curve can be defcribed, 
is llmilar and llmilarly fituated to the Cauftic by Re- 
flexion. The Dodtrine of centripetal Forces is treated 
at length from Art. 416. to 493. 

Firft, a Body is fuppofed to defeend freely by its 
Gravity in a vertical Line 3 and becaufe the Gravity 
is the Power which accelerates the Motion of the 
Body, it muft be mcafured by the Fluxion of its 
Velocity, or the Second Fluxion of the Space de- 
fcribed by it. When the vertical Line is fuppofed 
to move parallel to itfelf with an uniform Motion, 
the Body will defeend in it in the fame manner as 
before 5 and the Gravity will be flill meafured by the 
Second Fluxion of theDefcent, or the Second Fluxion 
of the Ordinate of the Curve that is traced in this 
Cafe by the Body on an immoveable Plain, and there- 
fore is as the Square of the Velocity (which is mea- 
fured by the Fluxion of the Curve) diredly, and the 
Chord of the Circle of Curvature that is in the Di- 
reftioli of the Gravity inverfely, by a Propofition 
mentioned above. When the Gravity ads uniformly, 
and in parallel Lines, the Projedik, in deferibing any 
Arc, falls below the Tangent drawn at the Beginning 
. of the Arc, as much^s if it had fallen perpendicu- 



[ H4 ] 

larly m the Vertical 5 and the Time being given, the 
Gravity may be mcafured by the Space which is the 
Subtenic of the Angle of Contaft. In other Cafes, 
when the Gravity varies, or its Direftion changes, it 
may be meafared at any Point by the Subtenfe of the 
Angle of Contaft, that would have been generated 
in a given Time, if the Gravity had continued to ad 
uniformly in parallel Lines from that Term, that is, 
by the Subtenfe of the Angle of Contad in the Para- 
bola that has its Diameter in the Diredion of the 
force, and has the clofeft Contad with the Curve? 
which leads us to the fame Theoceoifas before. 

In general, let the Gravity (that- refults from the 
Compofition of any Number of centripetal Forces, 
which are fuppofed to ad on the Body in one Plane) 
be refolved into a Force parallel to the Bafe i then the 
former ihall be meafiired by the Second Fluxion of 
the Ordinate, and the latter by the Second Fluxion, 
of the Bafe, the Time being fuppofed to flow uni- 
formly, fo that the Velocity of the Body may be 
meafured by the Fluxion of the Curve. When the 
Trajedory is not in one Plane, the Force is refolved 
in a fimilar manner into Three Forces, which 4rc 
meafured by Three Second fluxions analogous to 
them. 

Whether the Body move in a Void, or in a Me- 
dium that refifts its Motion? the Gravity that refults 
from the Compofition of the centripetal Forces which 
ad upon the Body, is always as the Square of its 
Velocity diredly, and the Chord of the Circle of 
Curvature that is in the Dixedion of the Gravity in-, 
vctfely, ■ 


When 
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When a Body defcribes any Trajedory in a Vbid of 
in a Medium, by a Force direded to One given Centre, 
the Velocity at any Point of the Trajedory is to the; 
Velocity by which a Circle could be defcribed in a 
Void about the fame Centre, at the fame Diftance, by 
the fame Gravity, in the fubduplicate Ratio of the 
ant'ular Motion of the Ray drawn always from the 
Bo^y to the Centre, to the angular Motion of the 
Tangent of the Trajedory : And, if there be no Re- 
iiftance, the Velocity in the Tra>edory at any Point, 
is the fame that would be acquired by the Body, if it 
was to fall from that Point through One-fourth of 
the Chord of the Circle of Curvature that is in the 
Diredion of the Gravity, and the Gravity at that 
Point was to be continued uniformly during its 
Defcent. 

If the centripetal Force be inverfely as any Power- 
of the Diftance whofe Exponent is any Number m 
greater than Unit, there is a certain Velocity (viz. 
that which is to the Velocity in a Circle at the fame 
Diftance as VJto which would be juft fuf- 

ficient to carry off the Body upwards in a vertical 
Line, fo as that it fhould continue to afeend for ever, 
and never return towards the Centre. If the Body 
be projeded in any other Diredion with the fame 
Velocity, it will defetibe a Trajedory which is here 
conftruded : It is a Rmabda when a Logar- 

ithmic Spiral when «?=?, an Epicyloid when 
a Circle that paffes through the Centre of the Forces 
•when and the Lmnifcata when m—7- In 

general, it is conftruded by drawing a Perpendicular 
from the Centre of the Forces to a right Line given 
iuPoTition, and any other Ray to the fame right Line, 

tliea. 
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then increafing or diniinifhing the Angle contained 
by this Ray and the Perpendicular in the given 
Ratio of 2 to the Difference between 3 and m, and 
increafing or diminifliing the Logarithm of the Ray 
in the fame Ratio- ThcTrajeftorics deferibed 
in analogous Cafes by centrifugal Forces, arc con- 
ftruded in a fimilar manner. Thefe are the Figures 
in which the Perpendicular, from a given Centre on 
the Tangent, is always as fome Power of the Ray 
drawn from the fame Centre to the Point of Con- 
tadf, which are afterwards found to arife in the Rc- 
folution of the moft fimpk Cafes of Problems of 
various kinds. 

When the Area deferibed about the Centre of an 
EUipfe is given, the Subtenfe of the Angle of Con- 
taa, drawn through one Extremity of the Arc parallel 
to the Senaidiameter drawn to the other Extremity, 
is in a given Ratio to this Semidianieter j and there- 
fore, when an EUipfe is deferibed by a Force direfted 
towards the Centre, that Force is always as the 
Diftance from the Centre. When the Force is di- 
refted toward the FocuSy it is inverfely as the Square 
of the Diftance. And thefe Two Cafes are conli- 
dered particularly, becaufe of their Ufefulnefs in the 
true Theory of Gravity. To illuftrate which, the 
Laws of centripetal Forces that would caufc a Body 
to defeend continually toward the Centre, or afeend 
from it, are diftinguifhed from thofc which caufc 
the Body to approach towards the Centre, and recede 
from it by turns. A Body approaches from the 
higher Apfid toward the Centre, when its Velocity 
is lefs than what is requifite to carry it in a Circle} 
and if its Velocity incrcafc, while it defeends, in a. 

higher 
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higher Proportion than the Velocities require to 
carry Bodies in Circles about the fame Centre, the 
Velocity in the lower Part of the Curve may exceed 
the Velocity in a Circle at the fame Diftance, and 
thereby become fufficient to carry off the Body again. 
But while the Diftance decreafes, if the Velocities in 
Circles increafe in the fame or in a higher Propor- 
tion, than the Velocity in a Trajedory can increafe, 
the Body muft either continually approach toward the 
Centre, if it once begin to approach to it, or recede 
continually from the Centre, if it once begin to 
afeend from it 5 and this is the Cafe, when the cen- 
tripetal Force increafes as the Cube of the Diftance 
decreafes, or in a higher Proportion. But though, in 
fuch Cafes, the Body approach continually towards the 
Centre, we are not to conclude, that it will always 
approach to it till it fall into it, or come within any 
given Diftance j for it , is deraonftrated afterwards in 
Art. &79 and 8 So. that it may approach to the Centre 
for ever, in a ‘Spiral that neVef defeends tD a given 
Circle deferibed in the fame Plane, and that it may 
recedetrom it For ever ina'Spiral that never arifes to 
a given Altitude. An Example of each Cafe is given 
when the centripetal Force is inverfely as the Fifth 
Power of the Diftance. 

When theTrajedory is deferibed in z Medium, let 
2; be to a given Magnitude as the centripetal Force is 
to the Force by which the fame Trajedory could be 
deferibed in a Void ; and if the Area be fuppofed to 
flow uniformly, the Rcfiftance will be in the com- 
pound Ratio of the Fluxion of and of the Fluxion 
of the Curve ; and the Denfity of the Medium (fup- 
pofing the Rcfiftance to be in the compound Rath 
r ^ Y y 
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of the Denftty and of the Square of the Velocity) 
ftiall be as the Fluxion of the Logarithm of s diredly, 
and the Fluxion of the Curve inverfely. Hence, 
when any Figure that can be deferibed in a Void by 
a Force that varies according to any Power of 
the Dlftancc from the Centre, is deferibed in a 
Medium, the Denfity of the Medium muft be in- 
verfely as the Tangent of the Figure bounded by a 
Perpendicular at the Centre to the Ray drawn from 
it to the Point of Contadl. 

After giving fome Properties of the Trajedories 
that are deferibed by a Body when it gravitates in 
right Lines perpendicular t6 a given Surface,. and their 
Application to optical Ufes, the Author proceeds to 
confider the Motion of a Body that gravitates towards 
feveral Centres. In fuch Cafes, that Surface is faid 
to be horizontal, which is always perpendicular to the 
Direflion of the Gravity that refults from the Com- 
pofition of the feveral Forces; and it is.fhewn, that 
the Velocity which is acquired by defeending from 
one horizontal Surface to another, is always the 
iame (whether the Body move in right Lines, or in 
any Curves) ; the Square of which is meafured by. the 
Aggregate of feveral Areas which have the Diftanccs 
frond the refpeftive Centres for their BafeS, and right 
Lines proportional to-rhe Forces at thefe Diftances for 
their Ordinates. 

The Force which afts upon the Moon is rcfoivcd 
into a Force perpendicular to the Plane of the 
Ecliptic, and a Force parallel to it. This laft is again 
le'folYed into that which is parallel to the Line of 
the Sj^igiky, and that whicli is parallel to the Line 
joining the ‘^adraturcs. The Firft meafures the Se- 
cond 
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cotid Fluxion of the Diftance of the Moon from that 
Plane, the Second and Third meafure the Second 
Fluxions of her Diftances from the Line of the Qua- 
dratures, and from the Line of the Syzigies, refpec- 
tively. Hence a Conftruftion is derived of the Tra- 
jeftory which would be dcfcribed by the Moon about 
the Earth, in confequence of their unequal Gravita- 
tion towards the Sun, if the Gravity of the Moon 
towards the Earth was as her Diftance from it. From 
this a Computation is deduced of the Motion of the 
Nodes of the Moon, and of the Variation of the In- 
clination of the Plane of her Orbit, which we cannot 
dcfcribe here. It is fufficient to obferve, that thefe 
Motions are found to agree nearly with tliofe which 
have been deduced from other Theories, and from 
Aftronomical Obfcrvations. 

A Fluid being fuppofed to gravitate towards two 
given Centres with equal and invariable Forces, it -is 
Ihewn, that the Figufe of the Fluid rauft be that of an 
oblong Spheroid, and that thofe two Centres muft 
be the Foci of the generating Ellipfe. The Nature 
of the Figure is alfo (hewn, when the Fluid gravitates 
towards feveral Centres, or when it revolves on its 
Axis ; but thefe are mentioned briefly, becaufe fuch 
Theories are of little or no Ufe for dxfcovcring the 
Figures of the Planets. 

In the 1 2 th Chapter, the Author proceeds to con- 
fider the more concife Methods, by which the'Fluxions 
of Quantities are ufually determined, and to deduce 
general Theorems more immediately applicable to 
the Refolution of Geometrical and Philofophicail 
Problems. In the Method of Infinitefimals, the Elc- 
jnent, by which any Quantity increafes or dccreafes, 

Y'j z is 
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is fuppofed to become infinitely fmall, and Is gene- 
rally exprefled by Two or more Terms, fome of 
which become infinitely lefs than the reft, and there- 
fore being neglected as of no Importance, the re- 
maining terms form, what is called the difference 
of the Quantity propofed. The Terms that are neg- 
kdfed in this manner are the very fame which arife 
in confequence of the Acceleration or Retardation 
of the generating Motion, during the infinitely fmall 
Time in which the Element is generated i and there- 
fore thefe Differences are in the fame Ratio to each 
other as the generating Motions or Eluxions. Hence 
the Conclufions in this Method are accurately true, 
without even an infinitely fmall Error, and agree 
with thofe that are deduced by the Method of 
Eluxionsi 

It is ufual in this Method to confider a Curve as a 
Polygon of an infinite Number of Sides, which, being 
produced, give the Tangents of the Curve, and, by 
their Inclination to each other, meafure its Cur- 
vature. But it is neceffary in fome Cafes, if we 
would avoid Error, to refolve the Element of the 
Curve into feveral infinitely fmall Part?, or even 
fometimes into Infinitelimals of the Second Order j 
and Errors that might othcrwjfe arife in its Applica- 
tion, may, with due Care, be correded by a proper 
Ufe of rhis Method jtfelf, of which fome Inftanccs 
are given. If wc were to fuppofc, for Example, the 
ieaft Arc that can be deferibed by a Pendulum to 
coincide with its Chord, the Time of the Vibration 
derived from this Suppofition will be found er- 
roneous; but> by refolving that Arc into more and 
more infinitely fmall Parts, we approach to the true 

Time 
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Time in which it is defcribed. By fuppofing the 
Tangent of the Curve to be the Preduftion of the 
rediUneal Element of the Curve, the Subtenfe of 
the Angle of Contaft is found equal to the Second 
Difference or Eluxion of the Ordinate } but in this 
Inquiry, the Tangent ought to be fuppofed to be 
equally inclined to the two Elements of the Curve 
that terminate at the Point of Contact ; and then the 
.Subtenfe of the Angle of Contad will be found 
equal to half the Second Difference of the Ordinate, 
which is its true Value. 

Sir Ifaac Newton, however, inveftigates the Flu- 
xions of Quantities in a more unexceptionable man- 
ner. He firft determines the finite fimultaneous In- 
crements of the Fluents, and, by comparing them, 
inveftigates the Ratio that is the Limit of the various 
Proportions which they beat to each other, while 
lie fuppofes them to decreafe together till they vanilh. 
When the generating Motions are variable, the Ratio 
of the fimultaneous Increments that are generated 
from any Term, is expreffed by feveral C^antities, . 
feme of which arife from the Ratio of the generating 
Motions at that Term, and others from the fubfe- 
quent Acceleration or Retardation of thefe Motions. 
Whil^ the Increments are fuppofed to be diminifhed, 
the former remain invariitble, but the latter deqreafe 
continually, and vanilh with the Increments j and 
hence the Limit of the variable Ratio.oi the Incre- 
ments (or their ultimate Ratio) gives the precife 
Ratio of the generating Motions or Fluxions. Moft 
of the Propofitions in the preceding Chapters may be 
more briefly demonftrated by this Method, (of which 'i 

feveral » 
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Rvefal Examples are given) and the Author makes 
always ufc of it in the Sequel of this Book. 

It is one of the great Advantages of this Method, 
that it fuggefts general Theorems for the Refolution 
of Problems, which may be readily applied as there 
is occafion for them. Our Author proceeds to treat 
of thefe, and firft of fuch as relate to the Centre of 
Gravity and its Motion. In any Syftcm of Bodies, 
the Sum of their Motions, eftimated in a given Di- 
reaion, is the fame as if all the Bodies were united 
in their common Centre of Gravity. If the Motion 
of all the Bodies is -uniform and redilineal, the 
Centre of Gravity is citlicr quiefeent, or its Motion 
is uniform and rc£lilineal. When Aftion is equal to 
Reaftion, the State of the Centre of Gravity is never 
affefted by the Collifions of 'the Bodies, or by their 
attracting or repeliingeiach other mutually. It is not, 
however, the Sum of the abfolute Motions of 'the 
Bodies that is preferred invariable in confcquence of 
'the Equality of the Adion and Readion, as they feem 
to imagine, who tell us, that this Sum is unalterable 
by the Collifions of Bodies, and that this follows fo 
■ evidently ‘from-the Equality of Adion andReadion, 
that to endeavour to demonftrate it would ferve only 
to render it more obfcurc. On this Occafion the 
Author iiluftrates an Argument which he had pro- 
pofed in a Piece that obtained the Prize propofed by 
;the Royal Academy of Sciences at Raris in 1724. 
againft the Menfuration of the Forces of Bodies by 
the Square of the Velocities, ihewing that if this 
X)odrine was admitted, the fame Power or Agent, 
exerting the fame Effort, would produce more Force 
in the fame Body when in a Space carried uniformly 
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forwards, than if the Space was at Reft j or that Springs 
adting equally on Two equal Bodies in fuch a Space, 
would produce unequal Changes in the Forces of 
thofe Bodies. 

Various Problems concerning the Gollifion of Bo- 
dies are refolved in a more general manner than 
ufual. Mr. Bernouilli had determined the Motions 
when the Elafticity is perfeft, and One Body ftrikes 
Two equal Bodies in Diredions that form equal 
Angles witli its Diredion; or when there aro any 
Number of Bodies impelled by it on one Side in 
various Diredions, providing equal Bodies be im- 
pelled by it on the other Side, in Dirediions equally 
inclined to its own Dirediion. But the Problem is ■ 
refolved here without thefe Limitations 5 fome others 
of this kind are fubjoined,' and this Dodrinc is ap- 
plied. for determining the Motions of Bodies that 
ad upon ea.ch other while they defeend by their - 
Gravity. 

The general Principle derived from thefe Inquiries 
is, that if there be no Collifion, or fudden Commu- 
nication of Motion from one Body to another, while - 
they defeend together, and in any cafe, if the Elafti-’ 
city be perfed:, the Sum of the Produds, when each 
Body is multiplied by the Square of the .Velocity 
acquired by it, is the fame as if all the Bodies had 
defeended freely from the fame rcfped:iv« Altitudes 
to their feveral Places j only in.colkaing thki Sum, 
if any Body is made to afeend, the Produd: of it mul- 
tiplied by the Square of its Velocity is to be fubdufted : 
And if the Bodies be fuppofed to afeend from their 
Places with the refpedive Velocities acquired by them, 
then their common Centre of Gravity will rife to the . 
, fame . 
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fatne Level from which it defcendcd. In othec 
' Cafes, however, the Afeent of the Centre of Gravity 
'Will be lefs than its Defeent, but is never greater. 

After demonftrating the ufual Rule for finding the 
Centre of Ofcill'ation, the Author treats of the Mo- 
rion of Water iffuittg from a cylindric Veffel. The 
Effea of the Gravitation of the whole Mafs of Wa- 
ter is confidered as Threefold. It accelerates, for 
fome time at leaft, the Motion with which the Wa- 
ter in the Veffel defeends } it generates the- Excefs of 
the Motion with which the Water iffues at the Ori- 
fice above the Motion Which it had in common with 
the reft of -tlie 'Watfer j i'nd it 'afts On the Bottom of 
*th'e Veffel at the fatiie titfi'e. Then fuppofing the 
laft Two Parts of the Force to be in any invariable 
^ath to each other, when the Diameters of the 
^afe and Orifice "are given, he determines by Loga- 
rithms the Velocity with which the Water iffues at 
the Orifice,- and fliews that this Velocity will ap- 
proach very h'ear to its utmofi: Limit in an exceeding 
fmall Time. When the Water is fuppofed to be 
fupplied in a Cylinder, fo as to ftand always at the 
fame Altitude above the Orifice, there is an Analogy 
between the Acceleration Of the Motion of the Wa- 
ter that iffuCs at the Orifice, and the Acceleration of 
a Body that defeends by its Gravity in a Medium 
Which refiffs in the duplicate Rafia of the Velocity. 
For when the htmoft Velocities, or Limits, arc equal 
in thofe fWO Cafes, the Time in which the iffuing 
Water aCq[mrcs any kffer Velocity, is to the Time in 
Which the defeending Body acquires the fame Velo- 
city as the Area of the Orifice to the Area of the 
Safe,- arid if a eylindric Colutiin be fuppofed to , 
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be cfedle-d on the Orifice equal to the Quantity of 
Water that iffues at the Orifice in the former of thofe 
Times, the Height of this Column, will be to the 
Space defcribed by the defcending Body in the latter: 
Time, in the fame Ratio as the Orifice to the Area 
of the Bafe. The Ratio of the Force that afts on the 
Bottom of the Veffel to the Force that generates the 
Motion of the Water ilTuing at the Orifice, is de- 
duced from Sir Ifaac Newtons Catarad, and is the 
fame that follows from the Principle concerning the 
Equality of the Afcent and Defcent of the Centre of 
Gravity, which was firft applied to this Inquiry by 
yix.fDaniel Bernouilli Comment. Acad. Retrop. Tom. 
z. But there are feveral Precautions to be taken in 
applying this Dodrine. 

After fome other Theorems concerning the Centre 
of Gravity, and feveral Obfervations concerning the 
Curvature of Lines, and the Angles of Contad ; the 
Author reprefents four general Propofitions in one 
View, that the Analogy between them may appear. 
The Firft gives the Property of the Trajedories that 
are defcribed by any centripetal Forces, how variable 
foever thefe Forces, or their Diredions, may be. The. 
Second gives a like general Property of the Lines of 
fwifteft Defcent. The Third gives the Property of 
the Line that is defcribed in kfs time than any other 
of an equal Perimeter. And the Fourth gives the 
Property of the Figure that is afllimed by a flexible 
Line or Chain, in confequencs of any fuch Forces 
ading upon it. If we fuppofe a Body to fet out from 
any Point in the Trajedory, or in the Line of fwifteft 
. Defcent, with the Velocity which it has acquired 
there, and to move in the right Line which is the 
' Z z Di- 
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Diredlon of chc Gravity, that refults from the Com- 
cofition of the centripetal Forces, then fhall its Ve- 
locity, and itsDiftance from the Point where the Per- 
pendicular from the Centre of Curvature meets that 
ri^ht Line, flow proportionally ■, i- <?- the Fluxion of 
the Velocity (or of the right Line that meafures it) 
flaall be to the Velocity as the Fluxion of that Diftance 
is to the Diftance. When the Velocity and Diredion 
of the Motion is the fame in the Line of fwifteft De- 
feent as in theTraicdory, their Curvature is the fame. 
Thus in the common Hypothefts of Gravity, the Cur- 
vature in the Cycloid, the Line of fwifteft Defcent, 
is the fame as the ‘Parabola defenbed by a Proiedile, 
if the Velocities in thofe Lines be equal, and their 
Tangents be equally inclined to the Horizon. In 
order to find the Nature of the Catenaria in any 
Hypothefis of Gravity, fuppofe the Gravity to be in- 
creafed or diminifhed in the fame Proportion as the 
Thicknefs of the Chain varies, and to have its Di- 
redion changed into the oppofite Diredion 5 then 
imagine a Body to fet out with a juft Velocity from 
a given Point in the Chain, and to deferibe the Curve. 
The Tenfion of the Chain at any Point will be always 
as the Square of the Velocity acquired at that Point, 
and if a Body be projeded with this Velocity in the 
Diredion of the Tangent, the Curvature of the Tra- 
jedory deferibed by it will bcone Half of the Curva- 
ture of the Chain at that Point. We muft refer to 
the Book for a fuller Account of thefe and of other 
Theorems. 

In the Xlllth Chapter, the Problems concerning 
the Lines jof fwifteft Defccnr, the Figures which 
amongft all thofe that have equal Perimeters produce 

Ma- 
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Maxima Of Minima^ and the Solid of leafl: Refiflance, 
are refolved without Computations, from the firft 
fluxions only. There are alfo eafy fynthetic Demon- 
ftrations fubjoined, becaufe this Theory is commonly 
efteemed of an abftrufe Nature, and Miftakcs have 
been more frequently committed in the Profecution 
of it, than of any other relating to Fluxions. To 
give fome Idea of the Author’s Method, fuppofe the 
Gravity to ail in parallel Lines, a to denote the Ve- 
locity acquired at the lowermoft Point of the Curve, 
and % the Velocity acquired at any other Point of the 
Curve. Suppofc the Element of the Curve to be de- 
feribed by this Velocity «, but the Element of the 
Bafe to be always deferibed by the conftant Velocity 
a. Then it is ealfily demonftrated without any Com- 
putation, that the Element of the Ordinate being 
given, the Differtnce of -the Times in which the 
Elements Of the Curve and Bafe are thus deferibed is 
a Minimumy 'when the Ratio of thofe Elements is that 
of atom i. when the Sine of the Angle, in which 
the Ordinate interfeds the Curve, is to the Radius in 
this Ratio. Suppofing therefore this Property to take 
place over all the Curve, the Excefs of the Time in 
which it is deferibed by the Body defending alongft 
it, above the Time in which the Bafe is deferibed 
uniformly with the Velocity muft be Minimum y 
and this latter Time being given, it follows that the 
Time of Defcent in this Curve is a Minimum. When 
the Gravity tends to a given Centre, fubftitutc an 
Arc of a Circle deferibed from that Centre through 
the lowermoft Point of the Curve in the Place of the 
Bafe in the former Cafe; and the Property of the 
Line of fwifteft Pefeent will be difeovered in the 

Z z 2 
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fflme manner. The Nature of the Line that among: 
all thofc of the fame Peumeter is defedbed in the 
IcaftXimc, is difcovcrcd with great Facility, by de- 
termining from the former Cafe the Pfopcity of the 
Figure when the Sum or Difference of the Time in 
which it is defcribed by the defeending Body, and of 
the Time in which it would be defedbed by any 
given uniform Motion, is a Minimum ; for the latter 
Time being the fame in all Curves of the fame 
Length, it follows that the Figure, which has this Pro- 
perty, muft be defcribed in lefs Time than, any other 
of an equal Perimeter. The general Ifoperjmc- 
trical Problems are refolved, and the Solutions arc 
rendered more general, with like Facility by the 
fame Method j which is alfo applied fox determining 
the Property of -the Solid of leafi: B.efiftancc, and 
ferves for refolving the Problem, when Limitations 
are added concerning the Capacity of thq Solid, or 
the Surface that bounds it. 

The laft Chapter of the Firfl: Book treats chiefly of 
Gravitation towards Spheroids, of the Figure of the 
Planets, and of the Tides. The Author, having Qc- 
cafton in thofe Inquiiies fop. ffeyOral ne^ Properties 
of the Ellipfe, begins this Chapter by deriving its 
Properties from thofe of the Circle, by confidcring it 
as the oblique Scftion of a Cylinder, or as the Pro- 
jcdlion of the Circle by parallel B.ays upon a plane 
oblique to the Circle. In tliis ittanper the Properties 
are briefly transferred from the one to the ptherj bc- 
caufe by this Projedion the Centre of the Circle gives 
the Centre of the Ellipfe ; Diameters perpendicular to 
each other in the Circle with their Ordinates, and the 
ezreumferibed Sguare, give conjugate Dianxeters of 

the 
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the Ellipfe with their Ordinates, and the circumfcribed 
Parallelogram ; parallel Lines in the Plane of this Circle 
are projeded by Parallels in the Plane of the Ellipfe 
that are in the fame 'Ratio 5 any Area in the former is 
projeded by an Area in the latter, which is in an 
invariable Rat'io to it; and concentric Circles give 
fimilar concentric Ellipfes. It is likewife fhewn how 
Properties of a certain kind are briefly transferred from . 
the Circle to any conic Section with the fame Facility. 

After demonftrating the Properties of the Ellipfe, 
it is fhewn, that if the Gravity of any Particle of a 
Spheroid being refolved into two Forces, one perpen- 
dicular to the Axis of the Solid, the other perpen- 
dicular to the Plain of its Equator, then ail Particles, 
cqpaily diftant from the Axis, muft tend towards it 
with equal Forces ; and all Particles at equal Diftances 
from the Plain of the Equator, gravitate equally to- 
wards this Plain.; but that the Forces with which Par- 
ticles atdifferent Diftances from the Axis tend towards > 
it, are as the Diftances ^ and that the fame is to be* 
faid of the Forces with which t^ey tend lo^ards the 
Plain of the Equator. 

From this it is demonftrated, that when the Par- 
ticips of a fluid Spheroid of an uniform Denflty gra- 
vitate towards each other with Forces that are in-, 
verfely as the Squares of their Diftancfs, and at the.* 
fame time any other Powers aft on the Particles, cither, 
in right Lines perpendicular to the Axis, that vary in 
the fame Proportion as the Diftances from the Axis, 
or in right Lines perpendicular to the Plain of the 
Equator, that vary as their Diftances from it, or when- 
any Powers aft on the Particles of the Spheroid, that ; 
' may be rcfolyed into Forces of this kind j then the^ 
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Fluid will be every-where in (:yEmiilihio, if the 
whole Force that ads at the Pole be to the whole 
Force that ads at the Circumference of the Equator, 
as the Semidiameter of the Equator to the Semiaxis 
of the Spheroid ; and that the Forces with which 
equal Particles at the Surface tend towards the Sphe- 
roid, will be in the fame Proportion as Perpendi- 
culars to its Surface, terminated either by the Plane 
of the Equator, or by the Axis. Bccaufe the centri- 
fugal Force with which any Particle of the Spheroid 
endeavours to recede from its Axis, in confequence 
of the diurnal Rotation, is as the Diftance from the 
Axis, it appears that if the Earth, or any other Planer, 
was fluid, and of an uniform Denfity, the Figure 
which it would affume would be accurately that of 
an oblate Spheroid generated by an Ellipfis revolving 
about its Second Axis. 

Afterwards the Gravity towards an oblate Spheroid 
is accurately meafured by circular Arcs, not only at 
the Pole, but alfo at the Equator, and in any inter- 
mediate Places ; and the Gravity towards an oblong 
Spheroid is meafured by Logarithms. The Gravity 
at any Diftance in the Axis of the Spheroid, or in the 
Plane of the Equator produced, is likewife accurately 
determined by like Meafures, without any new 
Computation or Quadrature, by Ihcwing that when 
Two Spheroids have the fame Centre and Focus, and 
are of an uniform Denfity, the Gravities towards 
them at the fame Point in the Axis or Plane of the 
Equator produced, are as the Quantities of Matter in 
the Solids. 

This Theory is applied for determining the Figure 
of the Earth, by comparing the Force of Gravity in 

any 
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any given Latitude, derived from the Length of a 
Tendulum that vibrates there in a Second of Time, 
with the centrifugal Force at the Equator, deduced 
from the periodic Time of the diurnal Rotation, and 
the Amplitude of a Degree of the Meridians or by- 
comparing the Lengths of Tendulums that vibrate in 
equal Times in given unequal Latitudes 5 or by com- 
paring different Degrees meafured upon the Meridian. 
By the beft Obfervations it would feem, that there is 
a greater Increafe of Gravitation, and of the Degrees 
of the Meridian from the Equator towards the Poles, 
than ought to arife from the Suppofition of an uni- 
form Denfity. Therefore the Author fuppofes the 
Denfity to vary from the Surface towards the Centre ; 
and, in feveral Cafes he has confidered, he finds that a 
greater Denfity towards the Centre would account 
for a greater Increafe of Gravitation towards the 
Poles, but not for a greater Increafe of the Degrees 
of the Meridian ; and that the Hypothefis of a lefs 
Denfity towards the Centre would account for the 
latter, but not for the former, fuppofing (after Sir 
Ifaac Newton) the Columns of the Fluid to extend 
from the Surface to the Centre, and there to Main 
each other. On this Account he determines the Gra- 
vitation towards the Earth, when it is fuppofed to be 
hollow with a Nucleus included, according to the 
Hypothefis advanced by Dr. Halley, with the Dif- 
ference of the Semidiameters that might arife from 
fuch a Difpofition of the internal Parts. But in this 
Cafe, and when the Denfity is fuppofed variable, the 
fpheroidical Figure is only affumed as an Hypothefis. 
He adds, that by imagining the Denfity to be greater 
in the Axis than in the Plain of the Equator at equal 
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DJflances from the Centre, an Hypothecs perhaps 
mi"ht be found, that would account for inoft of the 
Phanomam j but that a Scries of many exaff Obfer- 
vations is requifite, before we can examine with any 
Certainty the various Suppofitions that may be ima- 
qineci concerning the internal Conftitution of the 
larth. This Doa;rine is likewife applied for deter- 
mining the Figure of Jtipiter. 

It follows from the fame Theorem, that if we fup- 
pofe the Earth to be fluid, and abltraa from its Mo- 
tion upon its Axis, and the Inclination of the right 
Lines in which its Particles gravitate towards the 
Sun or Moon, the Figure which it would affumc in 
confequence of the unequal Gravitation of its Par- 
ticles towards either of thofe Bodies would be accu- 
rately that of an oblong Spheroid having its Axis 
dircaed towards that Body. The Afcent of the 
Water, deduced from this Theorem, agrees nearly 
with that which Sir Ifaac Newton found, by com- 
puting it briefly from what he had demonftrated con- 
cerning the Figure of the Earth. Several Obferva- 
tions arc fubjoined concerning the Tides, and the 
Caufes which may contribute to increafe or diminilh 
them, particularly the Inequality of the Velocities 
with which Bodies revolve about the Axis of the Earth 
•in different Latitudes. 

This Chapter concludes by demonftrating briefly, 
that if the Attradion of the Particles dccrcafcd as the 
Cube of their Diftance increafes, or in any higher 
Proportion, then any Particle would tend towards 
the leaft Portion of Matter in Contad with it, with 
a greater Force than towards the greateft Body at 
any Diftance, how fmall foever from it. The true 
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Law of Gravity Is better adapted for holding the Parts 
of each Body in a proper Union, while it perpetuates 
the Motions in the great Syftem about the Sun, and 
preferves the Revolutions in the leffer Syftems nearly 
regular j and the Author concludes with obferving, 
that a remarkable geometrical Simplicity is often 
found in the Conclufions that are derived from it. 
jin Account of ^ook. II. will be given in the next 
Tranfadion. 


VII* Calculo prcegrandi a Muliere cum 
Urina excreto Ohfemath Ty” Anton ii Le- 
protti, jR. S. Pont. Max, Afchiut, pet 
batem Didacum de Revillas, R. S. S. ad 2). 
Smart Lethieullier R, S. S. tranfmijfa. 

Rotn£,'ptidic Cal. fanuarn An. i 743 * 
Jan. *7. quindecim abhinc annis Vidua 

1741-3. eft Mulier pauper quinquagefimum 

agens annum lumma urinae difhcultate per quadra- 
ginta Menfes laborabat; quum node ei fupervenit 
midus, imo ftnceri cruoris profluvium ad tres circitcr 
libras; fxmulque Lapis, ejus, qu$ in adjcda Figura 
defcribitur, formte &moiis, cxtrufus eft;, cujuspondus 
jam exficcati uncias duas & grana novem ac viginti 
exaequat Mulier autera ingenti per eos menfes gravi- 
tatis fenfu, affiduoque dolore, ad Vcfica; cervicem 
afficiebatur five Cubans five crcda ; nunc aurem fo- 
lido exado menf:, ea invita, prodcre pergunt cum fanie 
urinae. Fide Fig. II. in Tab, i. 

^nc, de72» gf- 

f i. e. I : 17 : 4 - TR. 
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Vni* ^sfmption of a Machine fov drejjing 
and curing Patients, <who are ^ery un* 
meldy^ and are mder the Surgeons Hands 
for fowe Ailment on the Back, the Os Sa- 
crum, ^c, or are apprehenjtve of it. By 
M. le Cat, F. R. S. Surgeon to the Hotel 
Dieu at Rouan, and Royal F)emonfirator in 
Anatomy and Surgery : Ahjira£ied from the 
French hy P. H. Z. F. R. S. 


Re«<iFeb.3, ^ Lufty Body labours, as it werei 
1741-3. under the Richners of its Confti- 

tution, "which at the long run turns to Mifery : The 
Veffels of a plethoric Body are, even in the moft 
vigorous State of it, hardly able to convey all the 
Juices j but when that Vigour is loft, they ftagnate 
and corrupt, and produce numberlefs Diftcnipers: 
If any critical and falutary Evacuations free it of Part 
of its Burden, there remain flabby Bags and Cells 
ouzing Humours, which become Materials for Impoft- 
humes, for want of a proper Supply of Animal Spirits, 
and laudable Humours, which are comprcffcd and 
flopped by the Weight of the rcfpcdive Parts. The 
increafing Weaknefs of the Patient hinders him from 
flirting, and putting himfelf into the Situation need* 
fary for his Cure : His enormous Bulk makes it even 
impoffible for his Attendants to alfift him 5 the Num- 
ber of Hands that are then imployed, rather give him 
Torment than Eafti, and the Apprehenfion of chang- 
ing his Pofture at fo painful a Rate, will make him 

rather 



rather prefer an eafy Sinuation, that will at laft lead 
him to the Grave. 

Since my pradifing Surgery, I have had feveral 
of thofe unhappy Perfons under my Hands, and even 
fome who were dearer to me than the reft of my 
Patients; and I have had the Grief to fee them carried 
off in defpite of all the Refources my Attachment 
furnifhed me with, and thofe my Profeflion fug- 
gefted to me then, as generally ufed. Finding thefe 
latter infulBcient by repeated Experience, my Imagi- 
nation at laft made me conceive a fort of hanging 
Cradle or Hammoch as reprefented in the Figure 
hereto annexed. In January 1 741 • I gave the Draught 
of this Machine to fome Workmen, having then 
under my Hands the Abbe de la BucatUe of this City 
of Rouant a Perfon of a vaft Bulk, paralytic, and 
labouring under a Mortification about the Os Sacrum. 
The following Explanation of the Figures will fhew 
the feveral Ufes of the Machine. 

Tab. 2. reprefents the Patient’s Bed-chamber with 
a Bed in it without the Bedding, in order the better 
to Ihew the Machine. 

Upon it lies a fort of Boat of ’Turkey Leather, full 
as long as the Bed, with very ftrong Hems all round, 
and Eilet-holes for receiving Hooks, that ferve to life 
up this Hammock. 

The Hooks are fattened to feveral Ropes, all which 
depend on as many Crofs-beams of very folid 
3rVood. 

The Crofs-beams confift of one Beam of the 
Length of the whole Bed, running Lengthways over 
the Middle of it, and Four tranfverfe Beams, the Two 
middkmoft of which are fomewhat longer than the 
" " ~ Aaa» others. 
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Others. The Ropes oa which the Hammock hangs, 
are fallened to the Extremities of thefc Beams, which 
kccD the Hammock difplayed; and on the fame Ex- 
tremities arc alfo fattened all the Ropes, which unite 
in one that paffes through the Teftern of the Bed, 
and above it hangs on a Pulley, that is fixed to the 
deling of the Bed-chamber. 

Another Rope that is run into the Pulley, paffes 
into another Pulley correfponding to it, hanging at 
fonie Diftance from the Bed, where a Man is placed 
to pull it, and raife the Hammock. 

What wc chiefly intend in Drcffing a Patient iit 
Queftion, are, 

i/, To drefs and refrefh him, that is to fay, gently 
to place him in a proper Pofture, cafy both for hint' 
felf, and thofe who attend him. 

xdljy To put him into an eafy Situation, that may 
alfo promote his Recovery : The making of his Bed 
often, is already of great Eafe to him; but at the 
fame time it is neceflary, that his Wounds or Ail- 
ments may not bear upon any the leaft thing pofllble j 
and therefore his Bed ought to be compofed of feveral 
fmall Matreffes, or of Matreffes of feveral Pieces, 
each with its Tick over it; thefe Matreffes ought 
befides to be fupplied with Numbers of Pillows, each 
with its Pillovs^-bicr, fo that he who waits on the 
Patient, may place them where it is proper, for 
the Eafe of the Perfon, and of the Part affeded. 
Nothing is more proper for this Purpofc tlian our 
Hammock j the Patient may be lifted up from his Bed, 
and fufpended juft above thofe Pillows, and higher ycr, 
if neceffery. 


Our 
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Our Hammock, being of Turkey Leather, fits itfelf 
to thofe Pillows, and gathers them in as the lower 
Sheets would doj but the Inconveniency of Sheers 
we have fupplied with thofe Ticks and Pillow-biers 
covering the Matrelfcs and Pillows. 

The Turkey Leather of the Hammocks is full wide, 
not only to cover the whole Bed, but even fo as 
that the Hems or Borders of it may hang down round 
about it, and tuck in under the MatreiTes : The Bot- 
tom of it is pierced in thofe Places which anfwer to 
the Anus, or any Part affedled, fo that the Evacua- 
tions may find their Paffage into Receptacles between 
the Pillows ranged accordingly. 

When the Patient is to be drelfed or rcfrelhed, 
the Borders of the Hammock are taken up, and the 
feveral Hooks palTed through, by which he is to be 
fufpended, as appears in the Figure ; and then a Man, 
being placed at the Rope that runs over the Pulleys, 
lifts the Patient up to the Height neceflary for the 
Surgeon to fearch and drefs the Wound, and for the 
Ailiftants to make his Bed, which, even for the 
greater Conveniency, may be pulled out from under 
the Hammock. 

When all is done, the Bed is pufiied back again to 
its former Place, the Patient is gently let down upon 
it, the Crofs-beams are lowered and detached both 
from the Hammock and the Block, and put out of 
the Way into a Corner of the Room ; inllead of it, 
a Rope is fixed to the Hook of the Block, tied into 
an Eilct at the End, coming down towards the Bed 
within the Patient’s Reach, in order to help himfelf 
whaa he wants to ftir a little. 


The 
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The Hammock being difplayed, and the Cfofs- 
beams taken away, the Patient is wrapped up in Nap- 
kins as much as poffiblc, to fupply the Sheet he wants 
between his Body and the Leather of the Hammock $ 
he is afterwards covered with an upper Sheet,- and 
other necelfary Bed-cloaths. 

Tab. 3. This Machine may be farther improved 
by Ufe. For Inftance : Since I contrived this, I 
thought that inftead of the Border or Hem of the 
Hammock, one might make ftrong cylindrical iron 
Rods, like Curtain- rods, formed into a Square, fome- 
what larger than the Bedftead, to the Four Corners 
of which are fattened’ as many Ropes, which meet at 
the Pulley ; in which Cafe the Crofs-beams, and the 
Ropes depending on them, become ufelefsj and in- 
ftead of a Hammock all of one Piece, one might fix 
Four broad Straps Turkey LtiAhtt to Two Sides of 
the fquare Rod, which may be placed under fuch 
Parts of the Patient’s Body as will be proper, and 
which leave a Space between each other where it is 
convenient, Thefe Straps may be fattened to the 
iron Rods by feveral Buckles with Rings to Hide along 
the Rods, by the Help of which the Straps may be 
puttied on to fuch Places where there is Occafion j 
they may alfo thereby be ftrctchcd or flackcncd, or 
even be taken off, or changed as is thought fit. After 
the Patient has been drefled, and the Bed made, the 
Four Ropes may be taken off both from the Rod 
and from the Block, and the Rod be let drop with 
the Extremities of the Straps down upon the Floor 
round the Bedftead, which being narrower than the 
Square of the Rod, the latter will eafily flip over it. 


I 
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I have' given thefe two Methods together, as there 
may be Occafions when one becomes preferable to 
the other. 


IX. Jin Account of a Treatife, {intituled, D. 
Alberti Halleri Archiatri Regii & EIe 5 l, 
Medicin. Anatomia, Botan. See, 

Enumeratio Methodka Stirpium Helvetia: 
indigenarum, omnium Irevh ^eferiptio 
^ Sjnonymia, Compendium Viirium Medi-^ 
carum, duhiarum ^eeJaratio, novairum & 
fUfioTum uhevior Hijlovia ^ leones conti- 
nent ur. Gottingiae, 1742. in Folio') ex- 
truded and tranjlated from the Latin ly 
William Watfon, F. R. S. 

Kw^Feb. 3- r-|-^His learned and ingenious Per- 
1742-3. formance, in Two Volumes in 

Tolio, contains a Dedication to the Prince of 
[Wales, a Preface, and 794 Pages. 

In the Preface, the Author firft lays down a Geo- 
graphical Account of Switzerland, being lituatc 
from 4<S to 48 Degrees in Latitude, and Four Degrees 
in Longitude; then mentions its various and almoft 
furprifing Degrees of Heat and Cold within the Space 
of a few Miles, arifing from the different Arrange- 
ment of the Mountains : That it is in fome Parts 
deftitute both of Corn and Wood from the Intcnfe- 
' nefs of the Cold 3 in others, where there are high 

Moun- 
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Mountains to the North, and Openings to the South, 
the refleded Heat becomes fo rroublcfomc, that the 
Inhabitants are forced to defert the Towns, and take 
Shelter in the Woods ; that in other Parts the Coun- 
try is fo extremely plcafant, that Tavernier hi'mlclf, 
though he had travelled over great Part of the Globe^ 
declared he never had obferved any more beautiful. 
The Author then mentions, that the Plants produced 
in fuch Difference of Soils and Situations, muft be 
very numerous; he accordingly met with not only 
many of the Plants of th,c warnaer -Parts of France^ 
almoft all the German ones, but ?yen ‘ thofe of Lap- 
hnd and Spitzberg. Thefe Varieties have been col- 
leded in a fhort time. You gather in the fame Day, 
the Biflorts and Saxifrages '^ihxzh. Martens collcflcd 
in Spitzhergi the yellow Milfoil^ XeranthenniWi 
Ephedra, and other Ornaments of the Southern Part 
of France. The Progreffion between both Extremes 
is fo regular, that in going from Bern to Grimful, 
you pafs firft by ChefnuPtrees, and other Inhabitants 
of the warm Countries, then Vines, then Walnut- 
trees, then Beeches and Oaks, then Firs, then 
Larch-trees, then ‘Pines, then barren Heaths pro- 
ducing Whortle-berries and fuch-like, then Rocks, and 
Plants a Span high, and laft of all, beyond which 
Vegetation ccafcs, you meet with a Species of round- 
leaved Willow, not exceeding an Inch in Height, and 
the hairy Crowfoot of Platerusi beyond this Di- 
ftrid, the Tops of the Mountains arc covered with 
Snow. This great Variety is not (as it muft be in 
any other Part of the World) the Collcftion of many 
Provinces, but furnifhed within the Space of 17 
Leagues ; and would be ftiii kfs, if in going from 
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Sedmum, you afcend Mount Sanetch, whofe Top is 
but feven Leagues from Sedumm [or Sjon]. 

The Author adds, that the Sides of the Mountains 
jproduce great Variety of Mofles and Fungus’s, that 
the Paftures furnifh an inexpreflible Colleftion of 
Graifes, of which in this Book he mentions 220 Spe- 
cies. The following Kinds of Plants feem to be 
wanting in Switzerland-, viz. the hotter Kind, fuch 
as Thyme, Lavender, and Rofemary i thofe very fre- 
quent in champain Countries j thofe which are pro- 
duced in Bogs and putrid Soil 5 feme of thofe peculiar 
to the North, and maritime Plants. 

The Alps contain about 500 Species peculiar to 
themfelves, all diverfe, perennial moft of them, biting, 
feented, and frequently with a white Flower 5 befides 
many Plants common to other Places. 

The Author then proceeds to enumerate all the 
Botanifts, who by their Journals and Publications 
have laboured to oblige the World with Hiftoriesand 
Deferiptions of the aimoft incxhauftible Number of 
Plants, which the various Soil and Situation of this 
Country produces ; and after having mentioned the 
Performances of thefe great Men, he gives feme Ac- 
count of his own Travels, and the Progrefs of his 
botanical Studies; that he had gone through GVr- 
fnany, Holland, France, and England, and made very 
few Obfervations of the botanic kind, at leaft had 
preferved no Specimens of what he had feen 5 but 
upon his Arrival at Bafil to attend the Leaures of 
Bernoulli, and ftudy Mathematics there, he was 
feized, as it were, by the Genius of the Place, where 
thofe great Writers the Bauhins had lived, and were 
public Ptofelforsi and whofe Chair at that Time 

Bbb “ ‘ was 
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was very worthily filled by Starhelmns : That he 
began to iollea, deferibe, and compile, with fo great 
Hopes of Succefs, however remote, that he even at* 
tempted the Work before us, at a time when he was 
fcarcely acquainted with the more common Plants. 
A Work of this kind had been begun by ''John 
Gefner of Zurich, a Defcendant of the famous Con- 
rad Gejner^ and a Friend of our Author's, for which 
Task he was very well qualified by his many laborious 
Rcfcarchcs3 but at length his bad State of Health 
would not permit him to proceed in a Science, 
where he muft not be confined only to Ifis Ciofet, 
but climb up almoft inacceffiblc Mountains, fome- 
times nearly periilaing with Cold, and, poflibly, in 
the fame Day, almoft ftifled with Heat. This Gen- 
tleman not only fent our Author a great many Plants, 
but granted him whatever he had occafion for of his 
Colledion, which confifted of a great Number of 
valuable Specimens, of which he alone was poflefled. 
Our Author Ipecifies likewife, what Parts of the 
Alps have been looked over, and what remain hitherto 
unattempted 3 and then flicws how large a Field is 
yet behind, for future Botanifts to exercife their 
Genius upon s and that thefc Mountains have rather 
been eurlorily paffed over by Perfons travelling over 
them to remote Places, often at an improper Seafon, 
than carefully examined 3 from whence it happens, 
that many not only of Mofles, but of the moft perfedi: 
Plants, have either been omitted, or fo negligently 
deferibed, that it is impofliblc to reduce them to the 
Genus to which they belong. Add to this, that the 
Fungus’s, and the very fmall Plants, fuch as the 
Centunculus, Sedtm tetrapetalon, &e, were over- 
looked 
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looked by the antient Botanifts, and feem to have 
been referved for the Induftry and Peripicuity of the 
Vaillanfs, T)illemus’s, and Micheli’Sy of the prefent 
Age. Oar Author then candidly confeffes, that al- 
though he had herborized upon many different Parts 
of this Country for Nine Years, he could by no 
means promife a full and perfed Enumeration of its 
Plants j for the Deferiptions of the more antient Wri- 
ters, efpecially the Graffes mentioned by Cafpar 
Bmhin^ are fo obfeure, that it is fcarcely pofSble to 
know many of them by thofe means; that fomc 
Plants are inferted by Authors, which have occurred 
to no body Ence their Time ; that others, if not quite 
loft, he never could meet with, notwithftanding he 
travelled for that Purpofe to the Places where they 
have been faid to be found; which may in feme 
meafure be owing to our Author’s being ftiort-fighted, 
from which Defeat (he believes) he may, no doubt, 
have paffed over fome Plants, which he had been 
particularly in queft of : That he had received fome 
Specimens fo ill preferved, as not to be able to dif 
cover their gcncrical Marks ; and, laftly, that it is 
alnioft impofiibie to fave any Seeds of the Plants oi 
the AlpSy or fee them in that State, on account of 
the Snows falling fo early as the latter End of Au- 
gufii and Beginning of September i whereby the Moun- 
tains are covered, and rendered unpaffable. 

Surrounded with Difficulties, he defpairs of per- 
fecting his Catalogue ; but hopes he fhall have the 
Reader’s Pardon, after he is apprifed of the Means 
our Author took againft them. Firft, he carefully 
marked out the Characters of all his Plants, the Day 
he collected them j for not being prejudged in favour 

B b b a p£ 



C J74 J 

of any artificial Method, he looked over the Compo- 
fition of the Flower with regard to its Petals, Calyx t 
and Secd-vcflcl, after the manner of Profcflbr Boer- 
haave, at a Time when nobody had conhdered the 
Stamina and Tubes as generical Notes : Thaf he 
compared with his Plants the botanical Writers of 
more than Two Centuries, whofe Names are men- 
tioned at the End of the Preface, beginning in order 
of Time with BrunfelJiuSy and concluding with the 
late Work of Monjieur Geoffrey : That he had exa- 
^lined their Deferiptions of Plants, and compared 
them with their Figures, and made himfelf a Pinax 
of the Plants of Switzerland, even to the prefent 
Time. 

Our Author, in the Work before us, has never in- 
ferted a doubtful Plant, without mentioning his 
Scruple, nor any but what he himfelf has feen, with- 
out an Afterisk. He has added to the End of the 
Work, thofe which he could with but little Cer- 
tainty refer to any Clafs s and, contrary to the Prac- 
tice of fome late Writers, he never enumerates Vari- 
ety, nor ever regards Proportion as a Mark of fpecific 
Difference, if even a lefs Plant produces Flowers 
twice as big as a larger Plant of the fame Species, and 
holds that Size when planted in Gardens, and con- 
tinues the Difference to its Poftcrity. 

As to the Method and Order of this Work, our 
Author has been as ftiorr, and at the fame time as 
deferiptive, as pofliblc. He has given the Syno- 
nymes of moft good Authors : He generally firft affixes 
the Name the Difeoverer gave it, unlcfs a very im- 
proper onej and then proceeding ufually as the Au- 
thors lived, fets down the Appellations of Conrad 

Gcfner, 
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Gefner, CffrSus, Dodomusy LoheJy Tabernemmtamsy 
Hortus Aichfiadtenfis of Bafil Bejer, CiuJiuSy Cafpar 
and John Bauhiriy Morrijfony Tournefort, and others, 
who have lived lince them, either as they have dif 
Cov^ed a new Plant, or illuftrated an old one with a 
new Befcription, Figure, or Charader. With regard 
to Method, he fays he might have difpofed them 
alphabetically, followed Boerhaaves Method, or 
LinneusSy bat was fearful of making unnatural Diftor- 
tions ; efpecially as he was not writing an univerfal 
Hiftory of Plants. He thinks it not at all proper to 
difpofe Plants in the fameClafs, unlefs their Aiffinitf 
is perfed ; and lays it down as a Foundation, upon 
which alone a natural Method can be formed, that 
however different Plants may feem in one Charader- 
iftic, thofe fhould be placed together which agree 
in moft others; and however alike they may be in. 
one Point, that thofe be feparated which differ in 
many others. The f^eglcd of this Axiom has made 
all Methods unnatural. 

The Author then apologizes for giving new 
Names to fome Plants, but he could not omit in- 
ferring feme that were more expreffive, and give 
them the Preference to old ones, that imported little 
or nothing, although they had the Sandion of Anti- 
quity i but he fcarce ever has changed the generical 
Names, becaufe amongft things that are in themfelves 
indifferenr, Cuftom fhould be always complied with ; 
and as all generical Names are arbitrary, fcarce any 
can be thought of to contain enough to diftinguifh the 
Plant by ; but the fpecific Name ought to be a fhort 
Definition and Compendium of its niceft Differences : 
And although this may fometimes be thought too 

long, 
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long, the Marks of Difference in many kinds will 
not permit them to be contradired. 

After he has acquainted the Reader with his Ob- 
jeftions, and told his Reafons, he proceeds to that 
Part of his Work, which is intituled. Momma Scrip- 
torum & Editiomm ; and has given a Specimen of 
his great Erudition in a very laborious and learned 
Hiftory of almoft all Botanical Authors, for more 
than Two Centuries: He therein points out their 
Excellencies and Defeds, fhews which of them were 
Originals, and which Plagiaries ; gives an Account of 
all their Publications and Editions, and deduces the 
Rife and Progrefs of Botany through all its Stages, 
from the general Darknefs of the 15th Century, to 
the nice Diftindions of the prefent Time. This may 
be efteemed a very valuable Performance. It may 
not be improper to exhibit from it, the different 
Charaders of Two Books in the Author's own Words, 
whereby fome Judgment may be formed of the reft. 
Firft, mentioning Clufii variorum Stirpium per Hi- 
fpaniam obfervatanm, he fays, “ Cordus was reftored 
“ to the Wotld in Clujius. He, with incredible 
« Labour, colleded the Plants of Spaing Languedoc^ 
“ England, the Alps, Aufiria, fome Parts of Hun- 
“ gary, and thofe about Erankfort : He afterwards 
drew them, and publiftied their Figures very cx- 
** preflively, and with great Neatnefs. He alone 
“ doubled the Number of Plants before known, 
« although indeed many have been attributed to him, 
“ which are concealed in the Works of Cordus, 
“ Aretius, and GefnerE Our Author afterwards, 
fpeaking of Fabregou’s ‘Defeription des Elantes qui 
nat^ent autour de Paris, fays, ‘‘ Nothing can be 

more 
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" more audacious than this Writer; he oftcQ quar- 
" rels with good Authors, and obtrudes upon' them 
" long fince dead, arbitrary Definitions propofed by 
" himfelf. The Synonymes of his Plants, and the 
“ Definitions of his Species, are very much confufed : 

" fh takes, with the utmoft Impudence, the Names 
" of Vaillant and Tournefort, but with ridiculous 
" Alterations. Befidcs, to my great Abhorrence, he 
" inferts a very great Number of Plants moft cer- 
" tainly Exotic, as growing about Taris ; and, left 
" any thing fhould be wanting to fpoil this Work, 

" the typographical Errors are infinite.” 

Before I give an Account of our Author’s Syftena of 
Botany, it will be neceffary to mention the different 
Parts of Plants, from which othex Authors have 
formed theirs. Conrad Gefner was the firft who dif- 
covered, that Plants might be diftinguilhcd into Ge- 
-aera from their different manner of bearing Fruit, as 
appears by his pofthumous Letters pubiifhed by Ca- 
onerarm ; but Cefalpinus firft reduced it into Prac- 
tice. Cefalpinus, I fay, Raj, Herman, whofe Plan 
is much improved by Boerhaave, and Knauf% Sy- 
ftems, are formed from the Fruit ■, Tourneforfs, from 
the Figure of the Flower; Rivinus’s, which is fol- 
lowed by Ruppius, from the Number and Equality 
of the Petals ; Magnol'%, from the Calyx ; Linneuss, 
from the Stamina, Tijiillum, and Sex of the Flower j 
and our Author, his principally from the Number 
and Difpofuion of the Stamina, and likewife from 
the manner of Fruiting. I have, at the End of this 
Extract, abridged it according to the Order of the 
Claffes, Genera, and Species, 


Through;- 
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Throughout the Body of this Work, our Author 
has ranged his Plants after this Method ; and when 
he mentions a particular Plant, he firft gives the 
generical Name, aijd its Inventor; then lays down the 
Perm of the Flower, and the Manner of diftinguifli- 
ing this Plant from others of the fame Species j^then 
quotes the Syn^nynies, then the Place of its natural 
Growth, aftej^ards the Defeription of its Root and 
Leaves ; and'laftly, colleds all the Evidence on both 
Sides, with regard to its Ufes as a Medicine, or the 
contrary. I think it not improper to give here Part 
of the Hiftory of one Plant, as a Specimen of the 
reft. The Author, fpeaking, p. Z98. of Vemrum^ 
or white Hellebore of the Shops, after mentioning 
the generical Name, Form of the Flower, 29 Sy- 
nonymes of different Writers, the Place of Growth, 
and the Form of its Root, fays, “ This Plant is 
« univerfally agreed to be hurtful, though Brajfa- 
vola, p. 531. found fomc People hardy enough 
« to give a Drachm at a Dofe, without any Cor- 
** reftor; which Dofe even PFelfch and Herman 
•* have allowed in Infufion to Dxmoniacs, alfb 
MatthioluSj p. 1222. with good Succefs, to Lu- 
« natics. Hermann in like Cafes gives the Root 
in Subftance, from 15 to 30 Grains. Notwith- 
ftanding which, we hnd in the Ephemerides na~ 
tura curiof. Anno Obf. 65. that One Scruple 
has certainly produced Convulfions; and Wepfer 
“ mentions a Dog killed with the fame Dofe, and 
Fallopius de Turgant. likewife many ftrangled 
“ therewith. Lenmius, p. 868. takes Notice of 
** violent Vomitings occafioned by the Roof’s being 
given by Miftake, inftead of Solomon’ s-feai. The 

« Adla 



[ ?7P ] 

" ABa Hafn. Anno v. Obferv. s 5^ that thofc 

moft h.rdy Mortals, who live in the Northern 
Parts of the World, and purge themfelves with 
" this Plant, receive great Mifchief in their Eyes 
“ therefrom, even fometimes to be followed by 
EUndncls. See alio its terrible Effefts in the 
f T raM^Bims, Anfio 172s- Even amongft the An- 
tient^ notwithftanding that both forts Gi Hellebore 
were produced in Anticyra, the black was only 
made ufe of in Purges, on account of the emetic 
Quality of the white. See ’Paufanias, Lib. X. pag. 
“ 623. Alleyne will fcarcely admit it to be fafe 
** given in Powder as a Sternutatory. But if the 
« Juice of this Plant, with its full Powers, fliall by 
« any Method get into the Blood, it is fo quick a 
« Poifon, that the Animal immediately dies, , if 
wounded even in a flight manner, and the juice 
applied, thereto, See CratOj Epift. H. pag. 225. 
« MaUhioJus found this Experiment true upon Hens. 
« See p^. i2Z(S. Epiftohr. pag. 215^. And that the 
« Putrewtion excited thereby was fo grear, that the 
Elelh immediately was grown fbft. S>tcArceus de 
Ciirmd,VulnAJixt\‘y> 2 %^ 7 °‘ Nor does the Caufe 
feem to be dbKure', feeing that the roots, being 
chewed, fire the Mouth and Throat, and pour 
“ forth a very fharp Liquor, notunlike that of Lime. 
“ Geofroy de Mat^ Medic. Vol, II. p. 22 6. But Con- 
« rad (yefmr, in the l^ork publifhed by himfelf, 
allures us/.that h^'Qxymel EUehoratum may be 
“ given toTwoPrafhms without any Mifchief, -and 
“ that it is very ufeful to pronxqte M^nfeSf Ex- 
“ peftoratiop, and Sweat. ” 
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This may fecve as a Specimen of our Author's 
great Induftry and Exaftnefs; which he adheres to 
throughout the whole Work, where a Plant has by 
any, whether antient or modern, medical Writei; 
or Hiflorian, bdert celebrated for medicinal Purpofe*, 
or its Ufes in the Art of Dying. His Defeription^ 
are fo exaft, that it is -alraoft impoffiblc, .t'lat any 
Perfon, ever fo little converfant with Botany, fhould 
miftake one Plant for another. His Figures, of which 
there are 24 Tables, are finely engraved, and with 
great Accuracy, as appears from comparing them with 
their Deferiptions. His Method is very natural, and 
not difficult to comprehend when confidered 5 though 
at firft View it feems more fo than Ray% Tourneforfs^ 
or Boerhdavi% x And indeed there have been already 
fo many Botanical Syftems, fuch warm Controverfics 
among Authors, fo many bad Names, fiich great Con- 
fufion, that as often as there appears a new Syftcm, it 
fends forth aPanic throughput the Botanical World j 
as it adds to the Number of Names already too great, 
and tends to the Difeouragement of thofe who arc 
defirous of being acquainted with Plant?. But our 
Author's oc t f^ir^ very natural, 

and as he gives but few new gcnerical Names, and at 
the fame time when he gives his own,,hiicntion^ thofe 
of moft good Authors r thefc Confiderations take off 
many Objeftions, to which feme late Botanic Writers 
are liable. In the Work before us, the Author takes 
in only the Plants of Switzerland i but 1 believe his 
Plan may be extended to a gcpcral Hiftory, Vyhich, if 
executed with the fame Accuracy as theprefent Work, 
cannot but be a moft valuable Performance. 
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I. Some Account of the Phoca; Vitulus marlnus,' 
or Sea-Calf, at Charing-Crofs, in 

Feb. 1 74 z - 3 . Ja. Parfons, M, i), F. R. S. 


"SLead at A 
Meeting of the 
Royal Society, 
February 
17* I74a“3‘ 


A s Authors have dcfcribed this Ani- 
mai fo largely already, I fhall en- 
tertain this Honourable Society 
with only a few Remarks which 


occurred to me, upon taking as accurate a View as I 
could of it, which may conduce to furnifh a truer 
Idea of the Creature than "we now have from Au- 


thors. 

The Figures given by AldrovanditSy JohnJion, and 
others (being Profils) lead us into two Errors ; iji. 
They make a Cubit in the Fore- limb, which is not 
vifible in any Shape, from the Surface of the Body j 
and, zdly, make the pofterior Parts terminate i« 
Two Fins, which on the contrary are actually webbed 
Feet (likethofe of Water-fowl) confifting of Five Toes, 
each having Three Articulations, and ending with 
Nails of a darkilh Colour. 

The Nails of the Fore-paws arc very confidcrablc, 
being like the Paws of a Mole, contrived for crawling 
upon Land, and partly for fwimming, by a narrower 
Web between each Toej but the hinder Feet arc 
extenfive Webs, ferving alone to drive or row the 
Cre^rc in the Waters. 

•7“; ^ KdndeletiuSf as cited by Gejker, blarnes Atijlotle 
for faying this Animal has Nails i which is ftrange, as 
that Hiftorian is one of great Reputation i for it has 
Very confidcrablc ones. 

^ - Ddd The 
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The Animal, which was a Female, died Yeflerday 
Morning, and the Vtfeerame as follows ; 

The Stomachs, Intcflincs, Bladder, Kidneys, Ure- 
ters, ^Diaphragm, Lungs, great Blood-vcflcis, and "Ptt' 
denda, were like tliofc of a Cow. 

The Hairs of the Whiskers are very horny and 

clciuir. 

The Spleen was Two Feet long, Four Inches 
broad, and very thin. 

The Liver conlilkd of Six Lobes, each hanging as 
long and lank as the Spleen, with a very fniall Uall- 
bladder. 

The Heart was long and flabby in its Contexture 
in general ; having a large Foramen Omk-, and very 
great Cohitma carnofa. 

In the lower Stomach were about Four Pounds 
Weight of flinty Pebbles, of which rhofc I have the 
Honour to lay before you arc Part; all which arc fliarp 
and angular, as if the Animal chofc them of that 
Form for cutting the Food. I believe this may be 
common to all the larger Sea- Animals, as they fwal- 
iow many conflderabk Fifhes whole, that after forac 
Maceration in the firft Stomach, they may be more 
caflly ground final! by thefe Pebbles in the other, for 
the Nourifbmcnt of the Creature. 

The Uterus is of the horned Kind, each Cornu being 
confidcrably thicker than the Body or Diuft leading 
to them It is very fibrous, and the Fibres feem all lon- 
gitudinal with the Uterus and Cornua, making 
cular Appearance. The Omrta arc very large, being 
granulated on the Surface with the Ova, under a very 
thin Membranes and the Opening into the Tubes- 

kad- 
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leading to the Cornua is a great Hole. , I have annexed 
a Drawing of this Part, as it is very Particular. 

I refer the Society to the under*mentioned Au- 
thors for the other Properties of this Animal ; fuch as 
theift Love to their Young, their manner of Copula- 
tion, Inconftancics to their Females, Virtues in the 
Skin of preferving Perfons from Thunder, who carry 
Parc of it, as Suetonius relates of Augujius CaJarj 
who dreaded it very much ; and alfo of fuch Confent 
between the Skin of this Animal and the Sea, that 
although it be dried and kept in the moft fecrct 
Place, whenfoever the Sea is much difturbed, the 
Hairs rife up upon the Skin, and lie fmooth when it 
is calm ; with many other Particulars, which (if not 
fabulous) arc very curious- 

The Authors ncccffary to be read upon this Ani- 
mal, are Arijlotle, Plinyy Aldrovandiis, RondeletiuSy 
Gejher, Wolfgangius, Johnfton. 

As to the particular Figures of the Animal, that of 
Jldronjandus feems to have been taken from a fluffed 
Skin, having the hinder Feet like a Fifh-Tail, and 
not at all like the Creature. Rondeletiuss Figure has 
as little Truth as the former; and that given by 
Gefner in his Corollary on Rondeletius, is worfe than 
any; having the Forc-parts upright like a ^hinx 
This laft Author' has another Figure of the 9hocay 
which is rather like; a Lump-ffit and almoft tri- 
angular : Thcfe could never convey a juft Idea of the 
Creature to fuch as delight in Natural Hiftory, which, 
-i^pc, I have made fomc amends for in ,rny Figure 
annexed to this Account (fee Tab. I.) ; having taken 
it from the living Animal with the utmoft Care, and 

D d d 2 which 
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which is thought peifedly like the Creature by all 
who have feen both. 

The Animal is viviparous, and fucklcs its young 
by the MamilUy like Quadrupeds, and its Flcfh is 
carnous and mufcular. This was very young, though 
Seven Feet and half in Length, having fcarcc any 
Teeth, and having Four Holes regularly placed about 
the Navel, as appears by the Figure, which in time 
become T^pilU. 


See TAB. I. 

Fig. I. 

Reprefents the l^hocn lying upon the Right Side^ that 
the Belly and ^arts of Generation may be the 
better obferved. 

A. The Forefeet and Breaft. 

B. The Umbilicus and Holes of the Mamma;. 

C. The external Orifice of the Vagina, and Anus. 

D. The hinder Feet, which are webbed. 

E. The Tail 

Fig. 2. 

Shews the Uterus taken out and extended, 

A. The Body of the Uterus or Vagina. 

B. The Cornua Uteri. 

C. The Holes leading into the fender Tubes that 

end in the Extremities of the Cornua. 

D. The Ovaria. 

E. The Continmtms of the Fetiton«um» , _ 


II. The 
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n. ^he Ambe of Hippocrates for reducing 
Luxations of the Arm with the Shoulder, 
reidified^ hy M. le Cat, JM. 2). F. R. S. 
Surgeon to the Hotel Dieu at Rouen, and 
Royal Demonjlrator in Anatomy and Sur^ 
gery : Extruded from the French hy P. H. Z. 
F. R.S. 


Refid Feb. 17. is one of thofe Chirurgical 

1741-3. Jj^ Operations which has many times 

puzzled the moft skilful Surgeon. Among the Ma- 
chines which Art has invented for the performing of 
it, the Ambe of Hippocrates is one of the mod antient 
and moft famous. 

It is known to confift of an horizontal Lever Ay 
and of a fixed Point B. (Tab. II. Fig. made of a 
Piece of Wood ftanding vertically, to the Extremity 
of which the Lever is joined by a Hinge. The Pa- 
tient fitting, and his Arm, that is hurt, being raided, 
the Machine is pulhed forward under the Arm-pir, 
fo that the vertical Piece of Wood is applied along 
the Ribs, where the Lever enters into the Arm-pit 
up to the End of the luxated Bone, or even farther. 
This Circumftance is elTential, and even recommended 
by Hippocrates: Imprimis vero, fays he, id e labor an-' 
dum ejiy ut l^ni fumma pars, brachii capite fuperato 
i^Aam penitiJJ^ie alam fubeat. Seil. VI. p. 7 ^ 3 - Fosjii. 
The Arm is tied to this horizontal Piece, and then 
an Afliftant bears upon the Scapula and the Clavi- 
cular as is feen in the Figures of Scnltetusj Plate 21. 

whilft 
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whHft another preiTcs down the Lever, and thus 
makes the Bone come into its Place as>;ain. 

Hippocrates-) a;ivia^!; the Defeription oi this Inven- 
tion, and of its Ule, "acknowledges that this Method 
of reducing the luxations of the Arm is incom- 
parably better than all the others; loi'j fays ho, rhe 
working of it is fulficicntly powerful ; and provided 
Care be taken to pufli the Lever farther on under the 
Arm-pit than where the Bone of the Arm lies, the 
Extenfions and Counter- extenfions arc equal, and the 
Bone of the Arm is fafe: He adds, Ihat by this 
Method frclh Luxations arc reduced fooner than one 
thinks, and even before the Extenfion appears to have 
been made ; and that, as for old Luxations, they can 
only be reduced by this Method; unlcfs, by their 
being too old, the Cavity of the Articulation be 
be filled up, and that the Head of the Bone has 
formed to itfelf an Articulation in the Place where 
it fell : He even believes, that fuch a Luxation may 
be reduced ; for, fays he, What is there that canuor 
be moved by Ibfficient Forces ? But at the fame time 
he thinks that the reduced Bone will not remain in 
its Place, but luxate itfelf again, and fall back into 
the new-formed Articulation, which it has formed to 
itfelf. 

(Here follow HippocratesV Words irt Latin.) 

« Haec reponendi humeri ratio longc optima ecu- 
“ fetur. Juftiflimatn cnim moUtionem facit, ft vcl 
folura intro magis quim brachii caput lignmw ■ 
“ immittatur, juftilTimaequc fiunt in utramquc partem 
“ librationcs, & offi. brachii fccuritatem prasftanr. 
Recentia igitur opiiuonc ciJius rccoadumur, ac 

« pri- 



C 38? ] 

“ priufquam extenfio fafta videatur. Quincdam ubi 
invctcraverint, hauc fola repofitio rcflituere potcft, 
nifi jam temporis lapfu caro quidcm articuli cavi- 
tatcm occupaverir, & brachii caput locum in qucm 
^‘"dcclinavir, confuctudiiic tritum jam fibi fcceritj 
enimvcro tamcn ita invetcratum brachii luxum 
“ rcponere mihi poflTc vidctur. Qiiid non enim jufta 
molitio movcat? Non tamen loco mancre poiTe 
cxiftimo, fed, ut confuevit, prolapfurum.” Loco 
citato. 

One of the greateft Surgeons of out Age (M.. 
Tetit) in his Treatifc of the Difeafes of the Bones, 
was fcnfible of all the Perfeftions of the Ambe of 
Hipocrates : He acknowledges with that Father of 
Surgery, that this Machine has a fufficient Force, and 

is more than fullicicnt that it makes an Exten- 

Jion and a Counter-extenfion equally firong He 

even adds that the Arm is placed there as it ought 

to be, in order to relax the Mufcles, or at \fA\. fir etch 
them equally, which is the Fourth Rule the Author 
propofes to be obferved,/. 42. in making the Exrcn- 
Iton and Counter-exteniion. But at the fame time 
yi.Tetit docs not diflemblc fome effential Defeds he 
finds in this Invention, and which, without doubt, 
were unknown to Hippocrates., 

■ The capital Dcfcd in this Ambe is, that it pufhes 
the Head of the Bone into its Cavity, before the 
Extenfion and Counter-extenfion are made. The 
dangerous Confcqucnccs ol this Dcfcd, arc, accord- 
ing to M. Fetit, ift. That the Redudion is very 
difiicult, becaule the Bone is not conduded by the 
fame Way it took in luxating itfelf, and that one 
meets with Obllacles from the Parts that furround it, 

even 
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even the Scapula itfcif, on which It articulates. 
zMy, In making thofc Efforts for furmounting thofc 
Obftacles, one runs the Rilque of turning inwards the 
cartilaginous Edge of the Cavity of the Scapula, or 
the Capfula Ugamentofa. The Second Defed of the 
Ambe of Hippocfates is, that it cannot mo've ths 
luxated Bone but ffovn below upwards ; confcqucntly , 
this Machine is only proper in Luxations dircdly 
downwards? and yet it is certain, that the Arm 
luxates itfcif both outwards and inwards ; and even 
it is known to all Praditioners, that Luxations for- 
ward arc very frequent. Here you have a great Num- 
ber of Luxations of the Arm, where the Ambe be- 
comes ufelcfs: Now, if the Ambe of Hippocrates is 
ufelefs in all Luxations outwards, and in Luxations 
inwards, which are very frequent, if it is dangerous 
in Luxations downwards, the only ones it is fit for, 
one muft own, that this Machine, fo much cried up 
by Hippocrates, is yet very imperfed. 

Thele imperfedions are real ones, but the Ad- 
vantages, which one cannot but own it has, are fo 
conftant, and fo fuperior to thofc of any other Prac- 
tice, that one naturally inclines not to part with it, 
but becomes defirous to remove thofc Defeds it has, 
without which it would certainly be, as Hippocrates 
affures, the moft perfed of all Machines made ufc of 
in reducing a luxated Arm : For fuppofing an Amber 
which makes a fufficient Extenjion and Counter-ex- 
tenjion, before it leads the Bone into the Cavity, or 
at the fame time it docs fo, and which alfo might 
lead it from the Right to the Left, and from the Left 
to the Right, as well as from below upwards, it is 
{Certain .there can be no Method to be compared to 
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this 5 becaiife there is none in which concur at once 
fo much force and Expedition, joined to fuch Sim- 
plicity, Regularity, and Safety, that arc quite fmgular. 
For that Method in which a Surgeon only employs 
his own Strength, and that of his Afliflants, is com- 
monly infufficient ; and the other, in which he helps 
himfclf with the Pulley, is perplexed with a great 
Apparatus^ is long, and flill very much wants the 
Hands of the Surgeon, and of his Afliflants : All which 
are Circumflances which render the Method more 
complicated, and lefs fure. 

Thefe are the Motives that have engaged me to 
contrive the new Ambe I herewith have the Honour 
to lay before the Society, in which I have endea- 
voured to reflify all the Defeats before-mentioned. 

A ^eferipthn of the new Anribc. 

Tab. II. The Bafis of the whole Machine is an 
Elbow-chair all of folid Wood, higher than others 
ufually are, in order to give Room to the Lever to 
play the more freely, which cannot be lowered any 
farther than to the Floor on which the Elbow-chair 
hands: To prevent any Uneafinefs to the Patient 
.from that Height of the Chair, it has a Foot-ftoo! 
tliat makes Part of tlie Chair, and brings the Seat to 
its ufual Height. 

Each Arm of the Chair is pierced with a round 
Hole, to receive tlic Stem or Foot of the Ambe. If 
the Luxation is on the Right Side, the Foot is run 
through on tlic fame Side, and vice verfa- The Pa- 
tient is tied partly to the Back of the Chair, partly 
♦o a piece joined to the Chair on that Side where 

E c e the 
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the Amhe is placed. This folid Union of all the 
Pieces of the Machine between thcrnfelvcs, and with 
regard to the Patient, funiidi its Aaion with all the 
Force and Certainty poiliblc. The Ambe Hippo- 
CTcitos can play but to a imall fcxtcnt . It ts fcpaiate 
from the Chair in which the Patient fits, and lie is 
left to the Care of the Afliftants , all difadvantageous 
Circumftanccs, which arc remedied by my Machine. 

In that oi Hippocrates, the Body of the Patient has 
no other Support againft the Extenfion of the Lever 
than the very vertical Piece (fee TAB. II. Fig. B) 
on which the Lever reds; this Piece is narrow, has 
no Proportion, or, if one’may fay fo, no Union with 
the Figure Of the Body to which it is applied, and 
confequently muft change his Pofition on that Piece 
upon the lead Effort the Patient makes. 

The Foot of my Lever has no Connexion with 
the Patient’s Body : There is between the Foot and 
his Body a particular Piece which I call the Bodice^ 
reprefented in Fig. i . TAB. III. One will fee there, that 
it is made to fit itfclf to the Body 5 and, in order to 
render that Application cafy, that Part which touches 
the Body, is quilted. This Bodice is fixed to the Arm 
of the Chair between Two large Iron Checks, a,b. Fig. 
I. TAB. 11. by Two drong Iron Pins, which run 
through them, and aredopped at their Extremities with 
Nutsskrewedon. The concave Part ofthis Piece, where 
the Body enters, is placed perpendicularly under the 
End of the Lever, however fb that the Lever be a 
little farther advanced towards the Patient, than the 
Bottom of the Bodice, to the end that the Lever may 
thrud itfelf the better in under the Arm-pit. As 
there are Cafes where the Head of the Lever ought 

to 
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to be very fhort, or very near the Point it refts upon, 
and others again on the contrary, where that Extre- 
mity of the Lever ought to be longer, and farther off 
the Point of its Reft, the Bodice of courfe ought to be 
fet l)ackwardcr or forwarder, as the End of thcLevcr is, 
the Diredion of which it follows every- where. For 
this Reafon we have contrived Two Rows of Holes 
along the Sides of the Bodice, and between thefe 
Two Sides we got a Notch cut out, to make room 
not only for the Foot, or for the Point it refts upon, 
which may meet there, but alfo for a Part of the 
Lever, which I call its Spur, which always moves 
towards that Notch when the Lever is lowered. The 
Figures and the Ufe of the Machine will fhew the 
Ncccffity of this Conftruftion much better than any 
Defeription. From the faid Bodice come out Two 
broad Straps of the ftrongeft Leather with their 
Buckles. One of thofc Straps is to go about the Back 
of the Chair, and round the Body of the Patient ; the 
other goes over the Shoulder, very near the Ar- 
ticulation, and keeps the Scapula and the Clavicula 
in their Situation againft the Efforts of the Lever ; fee 
TAB. II. and IV. 

That Part of my Macliinc, that may be called the 
Atnbe properly faid, is corapofed, like that of ITtp- 
pocrateSy of Two Pieces ; one vertical, which I call 
the Foot of the Awbei and the other horizontal, 
which forms the Lever. It is chiefly in thefe Iwo 
Pieces that my Ambc differs from that of Hippo- 
crates, 

The Foot is aPicce made either of Wood, TAB. III. 
Fig. 2. or of Iron, Fig. 3- hs upper Extremity i? 
' fplit into a fort of Mortife, which receives the Spur 

E c e 2 
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or Tenant T of the Lever A, B. It is pierced bjr 
fcvcral Holes, which anfwcr to as many others on the 
Spur. Below this Mortife the Toot becomes more 
Bender and cylindrical 5 by this Parc it enters info a 
round Hole in the Arm of the Chair; this Bender Part 
of the Foot is pierced by fcvcral Holes, in order to 
run an Iron Pin through, which lies fiat on the Arm 
of the Chair, and keeps the Foot raifed to a Height 
proper for the Perfon that undergoes the Operation : 
For the greater Security one may run Two Pins 
through ; one which refts upon the Arm of the Chair, 
and the other on the Scat itfclf, through which the 
Foot palfcs alfo. The Iron Foot, Fig. 3 . may be prO' 
vided with a fort of large Ring C, under the Pin, 
which will render its Rotation the caficr. If one 
fhould prefer an Iron Foot, one may cafily judge, that 
the Hole for it in the Arm of the Chair muft be made 
narrower, either by filling up the old one with an Iron 
Box or Clout, which may be taken away, if one will 
ufe a wooden Foot ; or one may even at firft fit thole 
Holes for the Iron Foot, fetting the wooden one quite 
afidc. 

The Lever B, H, B, TAB. IL Fig. i. is the moft 
compound Piece of all, and withal the mott important. 
It is made of a real Lever B, and of a Piece fitted 
to it 2), (?, TAB. II. and III. The Lever properly Ib 
called.^, .6, TAB. II. is made round on its inferior 
Surface; the upper Surface is flat, and all along on 
the Middle of it there runs a Rod, forked at the End, 
which fits to a Groove of the fame Figure in the inferior 
Surface of the Sliding-picce i^,G’,TAB, III. This Lever 
grows Icfs and lefs towards the Extremity ji, where the 
moving Power is to be applied j the otlier Extremity, ' 
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B, is fomewhat rounded off at its End, in order tp 
infinuate itfelf die better under the Arni-pit. On this 
bigger Extremity is a fort of Spur O': Tenant y T, TAB. 
III. the upper Part of which is joined to the Lever by 
Two Iron Pins, fo that, upon taking out the Pins, the 
Spur comes out, and feparates itfelf from the Lever, 
as appears by Fig. 4. TAB. III. It was neceffary to 
make this Spur moveable, and give it the Figure of a 
fquare Rule in which it appears, in order to bring it 
quite clofe to the End of the Lever, or fet it back, 
according as it may be neceffary. For this Reafon the 
upper Part of this Spur a^by Aides along in a Mortife 
or Groove of the Length of one Foot contrived under 
the Lever, beginning from its Extremity B, to which 
anfwcrs the Shoulder b, of the Spur. 

The reft of the Tenant, or its principal Partr, is 
fitted to enter into the Mortife dy which is the upper- 
moft Part of the Foot, Fig. 2, 3. TAB. Ill, They arc both 
of them pierced with a Row of Holes, tlirough one of 
which one muft run an Iron Pin, to unite them, and 
•0 form the Point of Reft, or the Hinge of the Lever. 
Towards the other Extremity A of the Lever, there 
is a Piece of Iron C, made Arch-wife, under which 
paffes the claftic Tail 2 ),/, of the Rod faftened to 
the Sliding-piece F, G, and into which catch Teeth 
made on the faid Tail, as is fecn in TAB. III. and IV. 
This Iron Archought to be very folid, becaufe it keeps 
down the Arm, and fupports all the Effort of the 
Lever. I will give to the Sliding-picce FyG, which 
is fitted to the Lever, the Name of the Bracer ■, it is 
a Groove made of one Piece of Wood, reprefented 
in its Situation in TAB. II. and IV. Tj^his Piece is 
hollow in the upper Surlacc, as is juft now faid, to 
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place the luxated Arm into ; this Cavity is quilted, 
and has Three Girts II, with Buckles, to tic the Arm 
faft and conveniently; they arc made of ftrong 
Leather. It has on its inferior Surface a Groove 
with a Dove- tail K,K, TAB. Ill to lay hold of the 
Rod of the Lever, and to Bide in it without being 
feparated from it, unlcfs it be in Biding beyond the 
Extremity B, of the Lever, where it pulls out like a 
Drawer, which is eafily done, if the Bfucer has nothing 
to Bop it upon the Lever, The Extremity of the 
Bracer, which anfwers to the thick End of the Lever, 
is rounded, in order to enter jointly with it under the 
Arm-pit j the other givcshold to thcPiccc of IronD, E, 
which I called above by the Name of the elafiic Tail of 
the Bracer. This latter confifts of Four Parts ; the Fork 
F, which attaches itfclf to the inferior lateral Sur- 
faces of the Bracer; the Spring f, which is the Piece 
that follows next, the Jongeft and flcndcrcft of all ; the. 
Teeth E, and the Handle 2). 

The Ufe of the ne<w Ambe. 

The Patient, being undrefled down to the Waift, is 
placed in the Arm-Chair, as inTAB. IV. Fig. r . Next, 
the Lever, furnifhed wit h its Bracer, is raifed and kept in 
an horizontal Pofition, taking great Care, as/A)p/>(?frrf/r'.v- 
recommends, to pufh this Bracer as far as may be 
under the Arm-pit to the End of the Bone of the 
Arm, and even beyond, if poBiblc, to the end that 
the Humerus, fupported by the Bracer in all ip 
Length, may be fecure againft all the Power of this 
Machine, and that its Violence may only aft upon 
thofe Mufcles which keep this Bone out of its Place. 

Beftdes 
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Bcfides the Quilting, which the Bracer is lined with, 
a fniall Cufhion is put upon its Extremity, in order 
to lodge dill more conveniently the Head and the 
Neck of the Humerus, and to preferve the foft Pacts 
fr^Dm any Contufion, which the Impulfe of the Ma- 
chine might produce, by its greateft Forces ading upon 
that Part. 

The Arm being thus placed and well ftrctched out 
upon the Bracer, you tie about it Two Sliding-knots, 
one above the Elbow, and the other over the Wrift, 
after having guarded thofe Parts with a very thick and 
foft Comprefs ; the Two Sliding- knots are faftened to 
the Fork of the clafticTail of the Bracer j after which 
you complete the fixing of the Arm with the Three 
Girts of the Bracer, under which are alfo put Com- 
prefles like thofe juft mentioned. 

The Arm being thus well adjufted, you endeavour 
to give to the Body and to the Hollow of the Articu- 
lation of the luxated Bone the proper Situation and 
Steadinefs neceffary for the Succefs of the Operation, 
which is eafily executed with this Machine, by the 
Girts of the Bodice, of which the horizontal one 
keeps the Patient’s Brcaft clofely applied againft this 
Piece, and the vertical Girt retains the Scapula, the 
Clavkula, in fhort, all the Parts where the Bone is 
to be puflicd back, in a Situation proper for receiving 
it, and for not deviating by yielding to the Efforts 
of the Machine. 

Every thing being thus difpofed, the Surgeon places 
himfclf behind the Patient, mounted upon fomcthing_ 
that raifes him high cirough to infpea: the EfFcds of 
theProcefs 5 to examine by the Touch where it ope- 
rates ; in Ihort, to conduct the Whole by Feeling and 

by 
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Ijy tlic Eye* The Surj^eoii bcin^ plsicccl, the Af" 
/iftant who is to condud the Extremity of the Lever, 
works it according to his Diredions, but pcrt'cdly 
(lowly, that the Extenfions may be made with lefs 
Pain, and more cffedualiy. 

If the Luxation is below, it is fufficient for its 
Redudion to lower the Extremity of the Lever, as is 
done with the Ambe of Hippocrates- But here ap- 
pears a great Difference between the working or 
playing of thefe Two Sorts of Levers. The Ambe of 
Hippocrates is a plain Lever B, Fig. 2. TAB. IV. the 

Motion of which is from A to a, and confcqucntly 
has for its Extenfion only the Space C, a, when it is 
brought to its laft Term of becoming perpendicular, 
4, h, whilft it has all A,Cy or i, for its Elevation. 
The Ambe oi Hippocrates thstdott almoft only raifes 
the Bone of the Arm, without fcarcely ftrctching it ; 
and this is the Defed, which M. Tetit with Rcafon 
blames it for 5 and which is dill more Icnfiblc, if one 
takes the Adion of the Lever in 1 Z>, the Point where- 
abouts it muft meet the Edge of the Cavity, and 
may caufe thofe Mifehiefs that arc apprehended from 
it 5 but inftead of placing the fixed Point -of that 
Lever in r, lower it to 2, by the means of the Tenant 
I, 2 5 then the Diredion of the End of the Lever 
becomes AyE % its Elevation is but 1,^5 and the Ex 
tention it produces is A, E, or Z), E : If you lower 
dill the Lever's Point of Red, as in 3 , by a longer 
Spur, the Elevation of its Extremity is reduced to 
1, 16; and the Extenfion it produces, reaches from A 
to jF, if one carries thofe Levers as far as they will 
go, which is never neceffary. In Ihorr, it will be in 
your Power to give to this Lever an Extenfion as great 

as 
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as you plcafe, joined to a very fmall Elevation : To this 
End you need only fet backwarder the Lever’s Point 
of Reft, along the Perpendicular marked in Fig. 2. 
TAB. IV. Now this is prccifely what the Spur does, 
which we have added to our Ambe-, the Holes it is 
pierced with, as well as the Mortife of the Foot, are 
placed indifferent Degrees, as the Points i, 2, 3 5 and 
thefe Holes, as has been faid, are the Places of the 
Pin which forms the Lever’s Hinge or Point of Reft. 

The Gradation of thofc Holes therefore enables 
you to augment at Will the Extenfioriy whilft the 
Elevation diminifhes in the fame Proportion ; but if 
you have a mind the Elevation fliould diminifli more 
or lefs than in the forefaid Proportion, for Inftance, 
you want to make a great Extcnllon, and a very fmall 
Elevation, there is nothing caficc for it than our Ma- 
chine. You need only pufli the Spur i, 3> which is 
moveable, as you know, towards the End of the Lever 
to X, and flop it there : Then the End of the Lever 
A, L, being very ftiort, it has but little room to play j 
on the contrary, if you will have a great Elevation, 
you need only bring back the faid Spur to M, or i , 
or flill farther j the farther you remove from the End 
of the Lever, the more it will have room to play, and 
the more confidcrablc will be its Elevation. It is 
true, the Power of the Lever will decrcafe in the 
fame Proportion; but this Power is fo great, that 
Loffes like this ought to be reckoned for nothing. 

You have it therefore in your Power with this fort 
of Ambe to make, as Occafion requires, fuch Exten- 
Eons and Countcr-cxtcnfions as you plcafe ; and you 
may likewife vary all the Degrees of the Elevation, 
^hich ftiall be neceffary to give to the Bone that is 

Eff to 
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to be reduced ; and thefe are the Pcrfeaions whicli 
have been hitherto required in this Machine, 

Commonly, when the Cone of the Arm is fuffici- 
cntly Aretched and raifed, lb as to be on a Level with 
the Cavity of the Articulation, thofe Bones replace 
thcmfelves as it were of thcmfelvcs, becaufc this 
Level is not always exaft; on the contrary, the Ex- 
tenfion and Counter- cxtenfion being never regular 
enough to hinder the Scapula, which is a moveable 
Parr, from following a little the Head of the Bone, or 
its Extenfion, it happens alnioft always, that thisHcad 
bears pretty ftrongly againft the Edge of the Cavity, 
and confequently docs not fail to fall into the faid 
Cavity, as foon as it has only palled its Edge, and 
even before it has met the Level, or the Axis of the 
Hollow of the Articulation ; but it is otherwife after 
an Extenfion, aCouiiter-cxtcnfion, and an Elevation 
fo regular as thofe which may be performed by our 
Machine ; it may happen, that after the Three pre- 
ceding Operations, the Head of the Bone, without 
having touched the Edge of the Cavity, will be 
placed over-againft this Cavity, and upon a Level 
with its Axis, without being able to enter into it, by 
reafon of the Firmnefs and Exadnefs of the Powers foe 
retaining the oppofitc Parts in this State of regular 
Extenfion; and, in this Cafe, there will remain for 
you, in order to finiflh. the Operation, to condufl 
the Head of the Bone into its Cavity, or to kt it go 
into it ; But what will you do then ? If you ilacken 
the Extremity of the Lever, or if you lift the fame 
up, you will bring the Head back to the fame Place 
where you took it up ; that is to fay, you will bring 
the Luxation to its. fotmer State. If you rcfolve to 

relax 
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relax the running Knots, the Operation will be long, 
and your Patient will have time enough to cry out. 

In order to avoid thefc Inconvenients, I mounted 
the Bracer on the Lever in a Groove, and I flopped 
it in this State by the Teeth of its elaftic Tail ; by the 
means of this Conftrudion, when the Surgeon per- 
ceives, that the Bone is over-againft its Cavity, he 
direds the Afliftant who attends the Extremity of 
the Lever, to prefs upon the Handle (TAB. IV. Fig. i.) 

of the elaftic Tail of the Bracer, to the end that 
the Teeth placed under the Arch C, near the faid 
Handle, may quit their Hold, and that the whole 
Bracer, which is now no longer flopped, may Hide 
on the Lever towards the Patient, and by this means 
let the Head of the Bone enter into its Cavity. 

The Neceflity of this Management with out Ambe 
is a Demonftration, that it is far from having that 
capital Fault with which M. ^etit reproaches the 
Ambe of Hippocrates : ■viz. “ That it pufhes the 
“ Head of the Bone into its Cavity, before the Ex- 
Y tenfton and Counter- extenfion are made.” I hope 
the Machines, whereby I have prevented this Fault, 
and have procured to my Ambe the oppofite Per- 
feftions, will appear fufficicntly fimple. 

If any body ftiould be apprehenfive, that the re- 
entering of the Head of the Bone might be too fudden, 
and occafion a Shock that might hurt the faid Bones, 
it will be eafy to remedy againft it, by fubftituting to 
the Stop, into which catch the Teeth of the Bracer, a 
toothed Wheel A, (Fig. 5. TAB. III.) having in its 
Centre a Handle By Dj which Handle during the 
Operation will be flopped by the Piece of Iron C, 
fixed upon this Piece by the Skrew Fj the faid Handle. 

F f f a will 
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will alfo flop the Teeth E, which catch into the tooth'd 
Wheel; and when the Bracer is to be loolcncd^thc Af- 
fiftant, who holds the Lever with one Hand, will take 
the Handle with the other, and having got tl\c Skrew 
/'’taken off, he will remove from the Piece Ci tiiat 
flops it, the Pait 2), /?, of the Handle, by the means 
of its moveable Aibor ^D, fo that the Handle will 
come at a Right Angle, as it is rcprcfcated by Dots : 
Then the Aliiftant's Hand, fuftaining all the Effort of 
the Handle and of the Bracer, will moderate by the 
Handle the Aiding of the Bracer, and tlic entering of 
the Head of the Bone into its Cavity, with all the 
Slowncfs he flball think proper for this Operation. 

Thus much concerning the Redufbon of a Luxa- 
tion of the Arm below; it is known, that this is the 
only fort of Luxation in which the Afnbe of Hippo- 
crates can be made ufe of (the fecond Defcdl ob- 
ferved by M. 7etit in this Machine). I have fuc- 
ceeded in remedying againfl: thisDcfcd by the flmplcft 
thing in the World, viz. by giving to the Foot that 
enters into the Arm of the Chair a cylindrical Shape, 
by which means it is able to turn all manner of ways j 
fo that if the Luxation is forwards> one only needs 
turn the Extremity of the Lever accordingly, lower- 
ing it at the fame time enough to make the iicccflary 
Extenfion and Elevation ; by this Turn of the Extre- 
mity of the Lever forwards, the Head of the Bone is 
of necelfity carried backwards, and replaced into its 
Cavity. One cafily conceives, that one mufl go to 
work in the oppofite way, when the Luxation is 
backwards, -and fo on as for the refi:; all according, 
to the Ditedtions of the Surgeon placed at the Arti- 
culation, Who is to be attentive 'to examine the Stare 
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of the Parcs, and to order in what Direiftion and how 
much is neceffary to be done. 

III! The Continuation of An Account ofa Trea- 
tife of Fluxions, i^c. Book 11. hy Colin 
Laurin, Trof, Mat hem. Edinburgh. F. R. S. ^ 

Tre/ented March T ^ the firft Book, the Author dcfcribcd 
10. 1741-3. the Method of Fluxions, and its Ap- 

plication to Problems of different Kinds, without 
making ufe of any particular Signs or Charaaers, by 
geometrical Demonftrations, that its Evidence might 
appear in the moft fimplc and plain Form. In the 
fecond Book, he treats of the Method of Computa- 
tion, or the Algebraic Part 5 to the facility, Concife- 
nefs, and great Extent of which, the Improvements 
that have been made by this Method are in great 
meafure to be aferibed. In order to obtain thofc 
Advantages, it was neceffary to admit various Sym- 
bols into the Algebra : But the Number and Compli- 
cation of thofe Signs muff occafion fomc Obl'curicy 
in this Act, unlcfs Care be taken to define their 
Ufe and Import clearly, with the Nature of the 
fcvcral Operations. An Example of this is given by 
an llluftration of one of the firft Rules in Algebra. 
As it is the Nature of Quantity to be capable of Aug- 
mentation and Diminution, fo Addition and^ Sub- 
ffradtion are the primary Operations in the Sciences 
that treat of it. The pofinvc Sign implies an lacrc- 

# See the Be^nning of this Account, N® 468. p. 325. 
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mcilt or 3 Quantity to be added. The negative Sign 
impli’es a Decrement, or Quantity to be lubftraaed: 
And thefe ferve to keep in our View what Elements 
enter into the Compofition, of Quantities, and^ in 
which manner, whether as Increments or Decre- 
ments. It is the fame thing to fubftraft a Decrement 
as to add an equal Increment. As the Multiplication 
of a Quantity by a pofitivc Number implies a repeated 
Addition of the Quantity, fo the Multiplication by a 
negative Number implies a repeated Subftraftion : 
And hence to multiply a negative Quantity, or De- 
crement, by a negative Number, is to fubftradl: the 
Decrement as often as there are Units in this Num- 
ber, and therefore is equivalent to adding the equal 
Increment the fame Number of Times ; or, when a 
negative Quantity is multipled by a negative Number, 
the Produd is pofitive. When we inquire into the 
Proportion of Lines in Geometry, we have no regard 
to their Pofition or Form ; and there is no ground 
for imagining any other Proportion betwixt a pofitivc 
and negative Quantity in Algebra, or betwixt an 
Increment and a Decrement, than that of the abfolutc 
Quantities or Numbers thcmfclves. The Algebraic 
Exprellions, however, arc chiefly ufcful, as they ferve 
to reprefent the Effeds of the Operations ; and fuch 
Exprellions arc not to be fuppofed equal that involve 
equal Quantities, unlcfs the Operations denoted by 
the Signs are the fame, or have the fame EfFcil. Nor 
is fueh Expreffion to be fupp ofed to reprefent a cer- 
tain Quantity; for if the V — i fhould be faid to 
reprefent a certain Quantity, it muft be allowed to be 
imaginary, and yet to have a real Square j a way of 
fpeaking which it is better to avoid. It denotes Only, “ 
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that an Operation is fuppofcd to be performed on the 
Qiiantity that is under the iidicai Sign. The Ope- 
ration is indeed in this Calc imaginary, or cannot 
fuccccd ; but the Quantity that is under the radical 
Sigh, is nor Icfs real on that Account. The Author 
mentions thofe things briefly, bccaufe they belong 
rather to a Treatife of Algebra than of Fluxions, 
wherein the common Algebra is admitted. 

In order to avoid the frequent Kepetition of figu- 
rative Exprcflions in the Algebraic Part, the Fluxions 
of Quantities are here defined to be any Meaiures of 
their refpedive Rates of Increafe or Decrcafe, while 
they are fuppofcd to vary (or flow) together. Thefc 
may be determined by comparing the Velocities of 
Points that always deferibe Lines proportional to the 
Quantities, as 111 the Firft Bookj but they may be 
likewife determined, without having rccourfe to 
fuch Suppofitions, by a juft Rcafoning from the 
fimultancoiis Increments or Decrements rhcrafelvcs. 
While the Quantity A increafes by Differences equal 
to ay 2 A increafes by Differences equal to za, and 

(ftippofing m and n to be invariable) increafes by 

Differences equal to and therefore at a greater oc 

Icfs Rate than a, in proportion as m is greater or lefs 
than n. Thus a (^antity may be always affigned 
that ftiall increafe at a greater or Icfs Rate than Ay 
(i. e. fliall have its Fluxion greater or lefs than the 
Fluxion of A) in any Proportion j and a Scale of 
Fluxions may be eafily conceived, by which the Flu- 
xions of any other Quantities of the fame kind may 
be meafured. 
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Let B be any other Quantity whofe relation to A 
can be cxprclTed by any Algebraic Form ; and while 
A incrcalcs by equal fucccliivc Dilfcrcnccs, fuppofe 
B to incrcafc by Differences that arc always vaiytng. 
In this Calc, B cannot be fuppoted to increalc at any 
oncconftantRate; but it is evident, that ii'B incrcafc 
by Differences that arc always greater than the equal 

fucceflive Differences by which ~ incrcalcs at the 
fame time, then B cannot be laid to incrcafc at a Icfs 
Rate than — ; or if the Fluxion ofy/ be reprefented 
by a, the Fluxion of B cannot be Icfs than —• And 
if the fucceflive Differences of B be always Icfs than 
thofe of » then fuccly B cannot be faid to in- 
creafe at a greater Rate than 5 or the Fluxion or 

B cannot be faid to be greater in this Cafe than — • 
From thofe Principles the primary Propofitions in 
the Method of Fluxions, and the Rules of the dirc£l 
Method, with the fundamental Rules of the inverfe 
Method, are demonftrated. We niufl: be brief in our 
Account of the Remainder of this Book. The Rule 
for finding the Fluxion of a Power is not deduced, 
as ufually, from the Binomial Theorem, but from 
one that admits of a much cafier Demonflration from 
the firft Algebraic Elements, we;. That when 7t is 
any integer pofitivc Number, if the Terms 

.... F*-*, (wherein the In- 
dex of E conftantly dccrcafcs, and that of Jf increafes 
by the fame Difiercncc Unit) be multiplied by 
the Sura of the Produfls is £“■— F” j from 
which it is obvious, that when E is greater than F, 

then 
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then Fvisjefs than hut greatct 

than»F“”’'XjE — >F. 

The Ruels are fometimes propofed in a rorni: 
famewhat different from the ufual manner of deferibe-, 
ing them, with a View to facilitate the Gomputa- 
tions both in the direft and inveiTe Method. Thus, 
when a Fradion is propofed, and the Numerator and 
Denominator are refoived into any Fadors, it is 
demonftrated, that the Fluxion of the Fradion divided 
by the Fradion is equal to the Sum of the Quotients, 
when the Fluxion of each Fador of the Numerator 
is divided by the Fador itfelf, diminiflied by the Quo- 
tients that arife by dividing in like manner the Flu- 
xion of each Fador of the Denominator by the 
Fador. 

The Notation of Fluxions is deferibed in Chap. 2. 
with the Rules of the dired Method, and the funda- 
mental Rules of the inverfe Method. The latter are 
comprehended in Seven Propofitions, Six of which 
relate to Fluents that arc alfiguablc in finite Algebraic 
Terms, and the Seventh to fuch as arc affigned by 
infinite Series, It is in this Place the Author treats 
of the Binomial and Multinomial Theorems (becaufe 
of their Ufc on this Occafion), and they arc in- 
veftigated by the dired Method of Fluxions. The 
fame Method is applied for demonftrating other 
Theorems, by which an Ordinate of a Figure being 
given, and its Fluxions determined, any other Or- 
dinate and Jrea of the Figure may be computed- 
The moft ufcfhl Examples arc deferibed in this Chap- 
ter, by computing the Series's that ferve for deter- 
mining the Arc from its Sine or Tangent, and the 
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Logafithm frott) its Number, and converfely the Sine, 
Tangent, or Secant, from the Arc, and the Number 
from its Logarithm. 

The inverfc Method is profecuted farther in the 
Third Chapter, by reducing Fluents to others of a 
more fimplc Form, when they arc not aflignable by 
a finite Number of Algebraic Terms. When a 
Fluent can be afligncd by the Quadrature of the 
Conic Sedions, (and confcqucntly by circular Arcs or 
Logarithms) this is confidcrcd as the iccond Degree 
of Refolution; and this Subjed is treated at Length. 
An llluftration is premifed of the Analogy betwixt 
Elliptic and Hyperbolic Sedors formed by Rays 
drawn from the Centres of the Figures: The Pro- 
perties of the latter are fometiraes more cafily dif- 
covered becaufe of their Relation to Logarithms, and 
lead us in a brief manner to the analogous Properties 
of Elliptic Seders, and particularly to feme general 
Theorems concerning the Multiplication and Divi- 
fion of circular Sedors or Arcs. When Two Points 
arc afiumed in an Hyperbola, and alfo in an Ellipfis, 
fo that the Sedors terminated by the Semi-axis } and 
the Two Semi-diameters, belonging to thofe Points, 
are in the fame given Ratio in both Figures, then the 
Relation betwixt the Semi-axis and the Two Ordinates 
drawn from thofe Points to the other Axis, is always 
defined by the fame, or by a fimiiar Equation in both 
Figures. This Propofition ferves for dcttionflratiag 
Mr. Cotes’s celebrated Theorem, as it is extended by 
•M. 'Tie Moivre^ by which a Binomial or Trinomial 
is rcfolvcd into its quadratic Divifors, and various 
Fluents are.redueed to circular Arcs and Logarithms. 
The Demonftrations arc alfo rendred more cafy of 

the 
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the Theorems concerning the Refolution of a Fradion, 
that has a multinomial Denominator, into Fradions 
that have the limple or quadratic Divifors of the Mul- 
tinomial for their feveral Divifors. Thcfe Deraon- 
Ikrations are derived from the Method of Fluxions 
itfelf, without any foreign Aid j or invariable Coeffi- 
cients are determined by fuppofing the variable Quan- 
tity or its Fluxions to vanifh. 

When a Fluent cannot be affigned by the Arcs of 
Conic Sedtions, it may however be raeafured by their 
Arcs in fome Cafes; and this may be conftdered as 
the Third Degree of Refolution, or the Fluents may 
be called of the Third Order. On this Occafion fome 
Fluents arc found to depend on the Rcdification of 
the Hyperbola and Ellipfis, which have been formerly 
efteemed of an higher kind. The Conftrudlion ol 
the claftic Curve, with its Redification, and the Mea- 
fare of the Time of Defcent in an Arch of a Circle, 
are derived from Hyperbolic and Elliptic Arcs; and 
the Fluents of this kind are compared with thofc of 
the Firft or Second Order by infinite Series. Bccaufe 
there are Fluents of higher kinds than thcfe, the Tra- 
jedories above-mentioned, which are deferibed by a 
centripetal Force, that is, as fome power of the Di- 
ftance from a given Centre, when the Velocity of 
the Projcdiqn is that which would be acquired by 
ait infinite Defcent, or by fuch a centrifugal and 
the Velocity is fuch as would be acquired by flying 
from the Centre, are employed for reprefenting them. 
A Ample Conflrudion of thcfe Trajedories had been 
given above, by drawing Rays from the Centre to a 
Right Line given in Pofition, inercafing or diminilh- 
ing the Logarithms of thofe Rays always in a given 



[ 410 ] 

Ratm and Incrcafing or diminifhiiig the Angles con- 
tained by them and the Perpendicular in the fame 
Ratio. From any Figure of this kind a Series of 
Figures is derived by determining the Intcrfedions of 
the Tangents of the Figure with the Perpendiculars 
from the Centre. Every Series of this kind gives 
Two diftina fort of Fluents } and any one Fluent 
being given, all the other Fluents taken alternately 
from it in the Scries depend upon it, or arc niea- 
fured by it; but it docs not appear, that the Fluents 
of one fort can be compared with thofe of the other 
fort, or with thofe of any dilFcrent Scries of this 
kind. 

The inverfe Method is profccutcd farther in the 
4th Chapter, by various Theorems concerning the 
Area when the Ordinate is cxprefTcd by a Fluent, or 
when the Ordinate and Bafe arc both exprclfed by 
Fluents. The Firft is the Xlth Proportion of Sir 
Ifaac Newtons Treatife of Quadratures. In Arr. 
819, 820, the Author fuppofes the Ordinate 
and Bale to be both exprefled by Fluents, and ihews, 
in many Cafes, that the Area may be affigned by the 
Produft of Two fimple Fluents, as of Two circular 
Arcs, or of a circular Arc and a Logarithm. This 
Sub;c( 5 l deferves to be profccutcd, bccaufc the Rdb* 
lution of Problems is rendered more accurate and 
Finplc, by reducing Fluents to the Produds of Flu- 
ents already known, than by having immediately 
recourfe to infinite Series. One of the Examples in 
Art. 822. may be cafily applied for demonftrating, 
that the Sum of the Fradions which have Unit for 
their common Numerator, and the Squares of the 
Numbers i, 3, 4, ^ , «S, in their natural Order; 
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for thek facceflivc Denominators, is Onc-fixth Part of 
the Number, which exprefles the Ratio of the Square 
of the Periphery of a Circle to the Square of its Dia- 
meter 5 which is deduced by Mr. Euler, Comment- 
Tetrephol. Tom. 7 . in a different manner ; and other 
Theorems of this kind may be dcmonflrated from 
the fame or like Principles. 

The Series that is deduced by the ufual Methods 
for computing the Area or Fluent, converge in fome 
Cafes at fo flow a Rate, as to be of little or no Ufe 
without fome farther Artifice. For Example : The 
Sum of the firft Thoufand Terms of Lord Brounkers 
Series for the Logarithm of 2, is deficient in the 
fifth Decimal. In order therefore to render the Ac- 
count of the inverfc Method more complete, the 
Author fliews how this may be remedied, in many 
Cafes, by Theorems derived from the Method of 
Fluxions itfelf, which iikewife ferve for approxi- 
mating readily to the Values of Progreffions, and for 
rcfolving Problems that are commonly referred to 
other Methods. Thofc Theorems had been deferibed 
in the Firft Book, Art. 35^7 &c. but thc'Demonftra- 
tion and Examples were referred to this Place, as 
requiring a good deal of Computation. The Bafe 
being fuppofed equal to Unit, and its Fluxion alfo 
equal to Unit, let half the Sum of the extreme Or- 
dinates be rcprcfcntcd by a, the Difference of the 
firft Fluxions of thefe Ordinates by h, the Difference 
of their Third, Fifth, Seventh and higher alternate 
Fluxions by c, d, e, &c. then the Area fliall be equal 


to ^ isT'yio ’ 


Theorem for finding the Area. 

♦ •w' 


(^c. which is the firff 

The reft remaining, 
let 
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]ct a now rcprercnt the middle Ordinate, and the Area 

fhallbc equal a-\- ™ ""'15482^800"^’ 

And this is the Theorem which the Author makes 


moft Ufe of. When the fevcral intermediate' Or- 
dinates reprefent the Terms of a Progrcflion, the 
Area is computed from their Sum, or convcrfcly their 
Sum is derived from the Area, by Theorems that cafily 


flow from thefe. 

Thefe general Theorems arc afterwards applied for 
finding the Sums of the Powers of any Terms in 
Arithmetical Progrcflion, whether the Exponents of 
the Powers be Pofitive or Negative, and for finding 
the Sums of their Logarithm, and thereby determin- 
ing the Ratio of the Uncia of the middle Term of a 
Binomial of a very high Power to the Sum of all the 
Uncia. This laft Problem was celebrated amongft 


Mathematicians fomc Years ago, and by endeavouring 
to refolvc it by the Method of Fluxions the Author 
found thofe Theorems, which give the fame Con- 
clnfions that are derived from other Methods. They 
are iikewife applied for computing nearly from 
a few cquidiftant Ordinates, and for interpolating 
the intermediate Terms of a Series, when the Na- 


ture of the Figure can be determined, whofc Ordir 
nates are as the Differences of the Terms. 


In the laft Chapter, the general Rules, derived 
from the JVIcthod of Fluxions for the RcfolutiQn of 
Problcn^sj are deferibed and iliuftratcd by Examples. 
After the common Theorems concerning Tangents, 
the Rules for determining the greateft and leaf! Or- 
dinates, with the Points of contrary Flexure, and the 
Precautions that arc ncccflfaty to render them accurate 

and 
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and general, (which were deferibed above) are again 
demonftrated. Next follow the Algebraic Rules for 
finding the Centre of Curvature, and determining 
the pauftics by Reflexion and Refradtion, and the 
centripetal Forces. The Conftruftion of the Tra- 
jedtory is given, which is deferibed by a Force that is 
inverfely as the Fifth Power of the Diftance from the 
Centre, becaufe this Conftrudtion requires Hyper- 
bolic and Elliptic Arcs, and bccaufe a remarkable 
Circumftancc takes place in this Cafe, (and indeed in 
an Infinity of other Cafes) which could not obtain 
in thofe that have been already conflrufted by others, 
•viz. That a Body may continually defeend in a fpiral 
Line towards the Centre, and yet never approach fo 
near to it as to defeend to a Circle of a certain Radius ; 
and a Body may recede for ever from the Centre, 
and yet never arife to a certain finite Altitude. The 
Conftrudtion of the Cafes wherein this obtains is per- 
formed by Logarithms or Hyperbolic Areas, the 
Angles deferibed about the Centre being always pro- 
portional to the Hypetbojic Sedtors, while the Di- 
ftances from the Centre are diredly or inverfely as 
the Tangents of the Hyperbola at its Vertex. The 
Circle is an Afymptoic to the Spiral j 'and this can 
‘never be, unlefs the Velocities requifitc to carry 
Bodies in Circles incrcafe while the Diflances decreafe, 
(or decreafe while the Diflances incrcafe) in a higher 
Proportion than the Velocity in thcTrajedtory ; that 
is, unlefs the -Force be inverfdy as a higher Power 
of the Dirtaficcthan t:he:Cubc.. Next follow The-» 
orems for computing the Time of Defcent in any Arc 
of a Curve, for'fiildingthe Refiftance and Dcnfity of 
' the .Medium when the Trajedory and centripetal 

Force 
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Force arc given, and for defining the Catenaria 
and Line of fwifteft Defeeat in any Hypothefis o£ 


Then the ufual Rules arc derived frorn the inyerfe 
Method for computing the Area, the Solid generated 
by it, the Arc of the Curve, and the Surface de- 
feribed by it revolving about a given Axis. The 
meridional Parts in a Sphere, and any Spheroid, arc 
determined with the fame Accuracy, and almoft equal 
Facility. The Attradion of a Spheroid at the Equator, 
as well as at the Poles, is determined in a more 
general manner than in. the FirftBook, or in a Piece 
of the Author’s publilhed at ‘Paris in 1^40. which 
obtained a Part of the Prize propofed by the Royal 
Academy of Sciences for that Year. Several Mecha- 
nical Problems arc refolvcd, concerning the Propor- 
tion the Power ought to bear to the Weight, that the 
Engine may produce the greateft Effed in a given 
Time; and concerning the mod advantageous Pofi- 
tion of a Plane which moves parallel to itfclf, that a 
Stream of Air or Water may impel it with the greateft 


Force, having regard to the Velocity which the Plano 
may have already acquired. On this Occafion,, it is 
fhewn, that the Wind ought to ftrike the Sails of a 
Wind-mill in a greater Angle than that of 54® 44', 
againft what has been deduced from the fame Prin- 
ciples by a learned Author. The fame Theory is applied 
to the Motion of Ships, abftrafting from the Lee-way, 
but having regard to the Velocity of the Ship 1 and 
amongft other Conclufions it appears, that the Velocity 
of a Vcffcl of one Sail may be greater with a Side-wind, 
than when the fails dircftly before the Wind j which, 
perhaps, may be the Cafe of thofc fccii by Captain 

Damper 
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T>mnfief in the L^drone Ijlands, that failed at the 
Rate of 12 Miles in half an Hour with a Side-wind. 

The Remainder of this Chapter is employed ia 
reducing Equations from fecond to firft Fluxions j 
chaftruding the claftic Curve by the Rcftification of 
the cquilatenl Hyperbola; determining the Vibra- 
tions of Mufical Chords; refolving Problems con- 
cerning the Maxima and Minima, that are propofed 
with Limitations, i^elating to the Perimeter of the 
Figure, its Area, the Solid generated by this Area, i}>c. 
with Examples of this kind concerning the Solid of 
lead Rcfiftancc 5 and concludes with an IiiRance of 
the Theorems by which the Value of the Ordinate 
may be determined from the Value of the Area, by 
common Algebra, and by obferving, that it is not 
abfolutc, but relative Space and Motion, that is fup- 
pofed in the Method of Fluxions. 


Hhh 


lY. Oh- 
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IV. Ohfermtiom on the Mouth of the Eels tn 
Vinegar, and alfo a jkange aquatic Ank 
mal, fent in a Letter from the Reid Mr. 
Henry Miles to Mr. Baker, B. R. S. and by 
him communicated to the Roial Society : 
With a Draining and Defcription of the 
faid Animal^ as neiewed in the Microfcope^ 
by Mr. Baker. 

SIR, **** 

■Rtai March to. TT Havc HOW to tell you 311 Obferva- 
and 17. 1742-3. j made on one of the AngnilU 

in Vinegar (of which, by the way, I have a pro- 
digious Increafe, though I loft all by Accident about 
a Month lincc, to about a fingle Drop or two). The 
Obfervation was made with the Camera Obfcura 
Micro fcopc : Firft, in a very fmall Tube, not a Ca- 
pillary one, though approaching near it, I put a 
fmall Quantity of Vinegar with fevcral AnguilU: At 
my firft Sight of the Image on the Screen, I oblcrvcd 
one to havc a Motion as if it had been wounded, 
about the Middle of the Back, if I may fo exprefs it j 
it neither rofc nor funk in the Liquor, but lay in this 
Form wriggling itfclf : I thought it gave Signs 
of Pain, and would foon expire, which it accordingly 
did in a Minute's time ; but it coiled itfclf up, and 
ftuck to the Side of the Tube very clofc, before I 
was aware: I put out the Liqfior, after waiting to 
fee whether it would revive, in vain, and viewed it 
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fcveral times in the common Light, which way I had 
the moft (iiftinifl Appearance; and muft acknowledge 
the Exadnefs with which it had coiled it Tel f, gave 
me no fmall Plcafurc to behold : It would be impof- 
E^le for me to give you a Defeription of it, having 
no Skill in Drawing ; but what I chiefly intended to 
tell you I will endeavour to deferibe as well as I can: 
The biggeft End, wdaich I call the Head, was ftretched 
out from the reft of the Body, a little Way, as iii the 
Figure, which gave me an Opportunity I had willied 
for, of examining what Mouth it had. On ray fiift 
View of it in common Light, I faw what I incline 
to think may be called the Mouth : Repeated Trials 
in different Lights and PoKtions, and with different 
Magnifiers, confirmed my Sufpicion; for I faw no 
other Appearance of it, than what I oughr to expedt 
on fuch Alterations of the Glaffes, I would only 
add, that after the ftrideft and moft cxaSl: Obfervation 
I could make, I could difeern it to be nothing more 
than a tranfparent Tube. Where the Inftruments of 
Nutrition, and the Springs of Life, are, I doubt we 
fhall not foon difeover. I once indeed thought, view- 
ing it in the Camera, ^c. I faw a Blood-vcffcl, but I 
believe it was no more than refrafted Light, or prif- 
Hiatic Colour. 

'OC 

a. Hhe Mouth, which feemed to he as wide open 
as it pojfibly could be. 

I am fcnfiblc my Figure is too fmall to give yon a 
iuft Idea of the Shape of the Mouth, but it had the 

H h h z Ap- 
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'Appearance which a Tube, or rather a Cone, would 
make cut llopcwifc. 

I have lunher troubled you 'wiih an odd aquatic 
'Animal, fome Specimens of which you will find in- 
dofed, found in ftanding Water; 1 kept feme of 
them in their own illcmcnt in the Uoufe,^ but they 
all died in a Day and half's time. They Iccm to be 
nothing but Skin, and feem no thicker when alive : 
They have the Power (as mod aquatic Infeds have) 
of linking thcmfclves to the Bottom on the Approach 
of a Stick, <3“^. and fall like a Piece of rotten Wood, 
or Leafi—When taken out of the Water, if laid on 
a Paper, they will fprlng away like a Grapwpper. 
I do not at prefent remember ever to have feen them 
before, and know not what to make of them, unlcls 
they are the TipnUi or WaUr-SpUer^ not yet arrived 
at its mature State. I am. 


Tooting, March 
9 - 1742-3- 


Tour moft obliged 
and ‘Very humble Ser-vant^ 


H. Miles. 


P. S. The Animals I fend you were catched Yedcr- 
day, and kept in Water in a Glafsj and when 
I had finifhed my Letter, I went to pack them 
up in Paper, but found none of them left, as 
I thought, at firftj but on a nearer View 1 
found they were all collcdcd together in a 
iCnor, which I took for fome Filth in the 
Water, till I more carefully viewed them, and 
found them hanging together by the 
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Explanation, of the Figure by Mr. Baker, fee 
Tab. IV. Fig. 3- 


A. IReprefents an mdeferibed Kind of aquatic^ Ani- 
mal-, (lately obferved by the Rev^^ Air. MWos of 
Tooting) in the fame Size and Form as it ap- 
pears to the naked Eye. Several of them were 
found in the Water of a Ditch-, whence being 
taken, and laid on a Faper, they had a leaping 


Motion. 

B. The fame Animal, as examined by the Microfeope, 

which jhews it to be a triangular, oblong, opake 
Body, fomewhat like the Shape of a frifm, but 
tapering from End to End. The Three Horns 
(whereof thofe on the Sides are a Third Tart 
longer than the Middle one) appear armed with 
extremely (harp Thorns or Trickles ; The fame 
Sort of Trickles are placed likewife along the 
Sides of the whole Body, pointing downwards, 
from Head to Tail. 

C. Shews the Form of a Body inclofed in the former, 

and taken out upon DiJfeBion. This feems to 
be an Animal in its Aurelia State-, and if fo, 
what has been before deferibed is only its Husk 
or Cafe, which will be quitted when it comes 


to change. 

Flptere, What Animal is this in its perfed State- 


y. Tarp 
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V. of a Letter from Mr. Macky, ^ro- 
fejfor of Hiftoiy, to Mr. KTac Laiirin, ^ 7 \o- 
feffoT of Mathematics in the Vifmcrpy of 
Hdinbnrghj and by him communicated to the 
Pi-efidenc of r/:7 <? ‘Roi al Socikty 5 being 
an Extrabi from the Hooks of the rowii- 
Council Edinburgh, relating to a Difeafe 
there, fnf^pofed to be Venereal, hi the Tear 

1497- 

Kjfli March "V F the Vcucrcal Difeafc was never 
known in Europe till the Siege of 
N-aplcs 1495, it rauft have made a very quick Pro- 
grefs through Europe in a fliorc time; for in I 497 > 
1 find it raging in Edinburgh, and our King and his 
Council terribly alarmed at this contagious Diflemper, 
as appears from a Proclamation of King James the 
IVih, in the Records of the Town-Council of 
Edinburgh. The Minute of Council is dated the 2 ad 
of September. I have taken a Copy of it for your 
Amufement, and, if you pleafe, you may communicate 
it to the Society. 1 have pretty nearly obferved the 
old Spelling, except in Numbers. 

“ 23 . SepP- 14-97. 

T T is our Sovcranc Lords Will and the Command 
“ of the Lordis of his Counfalc fend to the Proved: 
*' and Baillics within this hurt that this Proclamation 
followand be put till execution for the efehewing 
“ of the greit appearand danger of the Infeflion of 
« his Leiges fra this contagious fickncfs callit the 

Grandgor 
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“ Grandgor and the grcit uther Skayth that may 
“ occur to his Lcigcs and Inhabitans within this butt j 
that is to fay, we charge ftraitly and commands 
“ bf; the Auhority above writtin, that all manner of 
perfonis being within the freedom of this bur^ 
“ quilks are infedit or hes been infedit uncurit with 
this faid contagious plage callit the Grandgor, dc- 
voyd, red and pafs furt of this Town and compeir 
“ apon the fandis of Leith at ten hours before none 
“ and thair fall thai have and fynd Boris reddie in the 
havin ordanit to them be the Officeris of this bur* 
“ reddely furneift with viduals to have thame to the 
“ Inche *, and thair to remanc quhill God proviyd for 
« thair Health ; And that all uther perfonis the quilks 
taks upon thame to hale the faid contagious infir- 
“ mitie and taks the cure thairof that they devoyd 
and pafs with thame fua that nanc of thair perfonis 
« quhilks taks fic cure upon thame ufe the famyn 
« cure within this hurt in pns nor peirt any manner 
« of way. And wha fa beisfoundin infedit and not 
“ paffand to the Inche as faid is be Momnday at the 
“ Sone ganging to, and in lykways the faid perfonis 
“ that takis the fd Cure of fanitie upon thame gif 
“ they will ufe the famyn thai and ilk anc of thame 
« falle be brynt on the cheik with the marking Irnc 
“ that thai may be kennit in tym to cum and thair- 
‘‘ after gif any of tham remanis that thai fall be 
‘‘ banift but favors.” 


5 An Ifland in the Trith of Edinburgh over-againft 


yi. Soma 
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VI. Some Account of the Infcd' cAkd the Frcfii- 
watcr Polypus, hefore-menfiomei in thefo 
Tranfadions as the fame mas delhvred 
at a Meeting of the Royal Society, 
ly the Preiidenr, on Thiirfday, March 24. 
1742-5. 

G F- N T 1/ E M E N, 

T Hough I can no-ways exped to add any thing 
of Confcqucncc, to the very curious Account 
already p given you by Mouficur Trmblej, of his Ob- 
fervations on thp l,ittlc Infeds, 1 had the Plcafurc of 
producing before you at your laft Meeting; and 
though I am very fcnfiblc the Truth and Exadnefs of 
ihofe Obfervations no ways want the Addition of 
any new Atteftation, after thofe very full ones al- 
ready given, by thofe worthy Members of this So- 
ciETY, both at the Hague and at l^arisi the Ho- 
nourable Mr. Bentinck, in his Letter to me, which I 
communicated to you, and Monficur Reaumur, in the 
Preface to the Sixth Volume of his admirable Hidory 
of Infeds; and though both thofe Gentlemen have 
had the Advantage of feeing and making many more 
Experiments, than I can pollibly have done in ib 
fhort a time : yet, as I apprehend it is expeded from 
me, that I fhould give fomc Account, how imperfed 
foever, of what I have already feen and taken notice 
of ; and as I in fomc fort alio owe my own Tdli- 


» N» 46(5. p. ai8. 


f Philefophieal lyanfaliim, N** 467. 

mony 
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mony as a Debt to the Truth, I fliall without further 
DilJiculty proceed to give it : And this I the more 
readily do, as Monficur Trembky has favoured me 
wjrh the Prefent ot thefe finall Bodies, and has taken 
care to have them conveyed over to me with the 
greateft Care, on purpofc that I ihould examine them 
wiih Stndncfs, that I might truly report what I did 
really fee ; and that I might have it in my Power to 
flicw them to others alfo, who Ihould be willing to 
give any Attention to them, and convince them- 
fclves with their own Eyes of the very remarkable 
‘‘Phanomena they afford. 

I received the Infcds in Queftion, on Thnrfdaj the 
loth of this inftant Marchy in the Afternoon; the 
Water in which they were contained was grown foul 
at Sea, fo that I immediately poured feme of it off, 
and fupplied it with frefh ; After which going out 
prefentiy to attend the Iviccting of this Society, I 
could give them no further Attention till the next 
Morning; fince which time I have miffed as few 
Opportunities as pofliblc, either of obferving them 
myfelf, or of fhewing them to fuch other of my 
Eriends, as have done me the Honour of calling at my 
Houfe. 

I have found, thatraoft of thofc I have particularly 
viewed, and that feem pretty well grown, have Ten 
Horns or Arms; but I have fecn a few with Eleven, 
lotnc others with no more than Nine, and one 1 have 
taken notice of, that had Fourteen : The Idler ones 
have frequently but Six of thefe Arms, and thofe have 
the feweft I have yet obferved. 

The Struaure of the Arms, when looked at with 
the Microfeope, is very curious : Each feems to con- 

Hi 
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iift of feveral Rows of Knots of fmaU TapHU, 
joined together by a tranfparcnt Membranous Sub- 
tlancc, and which is endued with a moh exquifite 
Power of Extenfion and Contraflion 5 fo as thereby 
to bring any of thofc Knots nearer together, or lee 
them further afundcr, anei that in every pofltbic Di- 
redion; whereby the Animal is able to bend any ot 
thefe Arms in any Parr, and all forts of ways : Belides 
which, thefe Arms are alfo capable in the Whole of 
fo great an Extenfion and Contra£tion, that I have 
frequently feen fome of thofe of the fame Creature 
extended, at one Moment, to more than Ten times 
the Length they were of at another. 

The Body of the Infcd is not much Icfs capable 
of lengthening and Ihortcning itfclf than the Arms. 
When moft contraded, it looks like a little Ball, 
from one Part of which rifes a fmall Knob, not 
unlike what is commonly feen at the Head of a Le- 
mon : This is the Tail, and upon this the Infcd in 
this Cafe generally refts : Oppofitc to this is the 
Mouth, round which the Arms appear regularly cxr 
tended, and rcfcmble a little Star, as ufually repre- 
fented, all whofe Points feem to proceed from the 
fame Centre. But, when extended, the fame Vo- 
hpiis, which, in the Pofition juft deferibed, fcarcc 
appeared One-tenth of an Inch in Diameter, has 
drawn itfclf out to full Three-quarters of an Inch in 
Length ; in which State the Mouth does, for the moft 
Part, projed like a fmall and fharp Snout in the midft 
of the Arms. 

Together with the In feds, }Aoi\^v:sxtTPrembky fcnc 
me over fome very fmall Water- worms, which he 
informed me they readily preyed upon 5 and thefe 

Worms 
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Worms I have fevcral times had the PIcafure of fee- 
ing them feize with great Dexterity and Eagernefsj 
foon after which they have fucked them in, and 
fwallowcd them completely down, though apparently 
fwcral times larger than themfelves. 

Mr. T remhley has, in the Fifth Page of his Relation 
jufl: publifhcd in the laft '^hilofophical Tranfa^^ions, 
given a very cxa£t and curious Defeription of what 
concerns this laft Particular, of their taking and de- 
vouring their Prey : To which I fhall only add, that 
it appears to me, that the little Vapill£ above de- 
fcribed on the Surface of the Arms alTift them like 
fo many Hooks or Tenters to hold their Worms 
barely by touching them j for 1 have more than once 
feen a Toljpus draw a Worm to him, and nimbly 
turn it about with a fmgle Arm, only laid over it, 
without folding or clafping it which laft Method, 
however, he inakes u(c of alfo, when the Worm 
comes. to ftrugglc and ftrive hard to be difengaged. 

Generally before the Polypus fixes on the Worm 
with his Mouth, the Mouth and his whole Fore-part 
begins to extend itfelf ; and after fattening upon it, 
which is frequently near the Middle, the whole Body 
fwclls, the Worm commonly appears bloody, and 
the ’Polypus fucks down a great deal of the Blood 
and Juice, before he begins to fwallow the Worm 
itfelf: During all this Time he continues to ex- 
tend and ftretch his Mouth, and that to fuch a 
Degree, that I have feen its Breadth, when in the Ad 
of firft bending in a Worm feized by the Middle, not 
lefs than the whole Length of the Animal when in a 
mean State of Extenfion. 


Y * * 
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In the ScitLiation jull mentioned, the Month rc- 
fcinblcs an open Cup 5 and there is a conCpicuoiis Neck 
between that and the Belly, which then Iwells out 
like that of a Florence Flabk ; beyond which again 
appears the Tail, not ilrctchcd in proportion to the 
red, but whofe Cavity, when the Inicft is made 
tranCparent, appears to the Microlcopc as a Cut 
running from the Stomach, but which has feemed 
to be a Cacum^y and not open at the lower Extre- 
mity; nor have I ever yet feen any thing like an 
Evacuation that Way. 

As the ‘^Polypus gets the Worm to double, and 
draws it further in, the Neck, juft mentioned, fwclls, 
and the Mouth fomewhat contrafts again, fo that the 
whole Body puts on the Appearance of a fort of Purfc 
or Pouch; but the Tail never intircly difappears,^ 
though it fhortens remarkably, on the Swelling of 
the Gut with the Juice drawn from the Worm : But 
into this Gut I have never feen any of the foiid Part 
of the Worm to penetrate, though I have often feen 
its whole Body lie coiled up in what I have looked 
upon as the Stomach of the Infcdl. 

He lies for the moft part pretty ftill during the latter 
Part of his Meal, like a Creature gorged with too 
much Food, drawing in the Worm llowly at laft : 
But after it is all got in, he again contradls his Mouth, 
and ftrctchcs his Neck-part in Length, as it were, to 
Gompofc the Pofturc of the Worm in liis Stomach, 


* This ha", fmee appeared to be a Miftakc; th* (nir i. alfo open 
at the lower End, and chough the larger l-Vrei arc all tlnowa up 
^iin by the Mouth, I have mice feen a thinner Slime evacuated that 

where 
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where it continues to lie till digcllcd 5 it Toon lofcs 
itsDiftinflnefs, and its Shape becomes in a little time 
undifcerniblc ; the Faces, however, are not thrown 
off till (cvcral Hours after, when they come away by 
thc^Mouth in the Form of fmall Pellets of Cob- 
web, which I have not yet adually fecn thrown 
out, though I have fcvcral times feen them before 
they were thoroughly difengaged from that Part. 

A Folypus, when in a middling State of Con- 
tradion, fhews to the Microfeope, much like a Slug 
or long Snail : His Sides are wrinkled, and he then 
appears as if made up of Rings, like a Grub or Earth- 
worm; but thefe Rings all difappear when the Infed 
is more extended, his whole Skin then looking as 
befet with little FapHU, like thofe of his Horns or 
Arms, except that they arc fmallcr. 

When he hangs fixed to any thing by the Tail, his 
moft ufual Pofture, he will turn his Body in all Ways, 
coiling and writhing it about, fo as Ibnictimcs to 
Broke, as it were, his Tail with his Arms, and rub it 
with his Mouth, as if to remove fome Uncafinefs, 
pofllbly given him by lelTcr Watcr-iufeds, which I 
have often obferved like Lice crawling upon his Body. 
A progreffive Motion 1 have alfo fometimes feen, 
when he helps himfclf alternately with his Arms and 
Tail, but this fort of Motion is Icfs frequent than his 
others. 

I fear I have dwelt too long on th? fc little Particulars, 
which I was however willing to take notice of, as they 
may ferve to llicw the Folypus is really and truly a 
living Creature, and, like other fmall Iiifeds, pro- 
vided with proper Parts and Organs for the catching, 
eating, and digefting, of his Food : For though the 

Pro-- 
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Produftion of the young ones from the Sides of the 
Parent has a near llcfcmblancc to the fhooting of 
the Branches from the Trunks of Vegetables, and 
though fomc other of his Properties arc ib very 
/ingular and furprifing} yet all thofe above-men- 
tioned and deferibed, arc without all Doubt Animal 
Operations. 

This Sprouting of the Young Ones from the Sides of 
the others, is already fo fully deferibed by Monficur 
T^rembley himfelf, that I have very little to add to 
that Defeription, farther than to obferve, that the 
young ones I have feen flaoot out, had no Arms 
till they had acquired fomc Length: Thofe I have 
had the Beginning of before me, have not Ihewcd 
them till about the Fifth Day from the firft Ap- 
pearance, but this might probably vary in a warmer 
Seafon. 

As foon as the little ones have Arms, they will 
themfclves take and cat Worms while fixed and it 
appears, that during that Time, the Gut of the little 
one opens into and joins the Gut of the Parent : 
This 1 hope indeed to confirm by feme further Ex- 
periments; but it has coiiftantly appeared to me, that 
upon the little ones eating, the Stomach and Gut of 
the Parent has become extended alfo, and <vke verfa. 

I have had one ^Pclypus, that had Three young ones 
dependent from him' at the fame time, and one of 
thefc young ones has begun to put out a young one 
itfelf, fo that they formed a Clutter of Five of thefc 
Infcds hanging together : But one of the young ones 
feparated itfelf, and dropt off Yefterday Morning; 
and this Morning 1 perceive another little one juft 
breaking out. 
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I fhall now proceed to what I have tried wiih 
regard to t!ic dividing of thefe Animals, and the Re- 
produdion of their Parrs. 

On Sunday the 1 3 th of this March, I chofc 
a long {lender that appeared lively, but that 
had not been fed lincc I received it 5 and putting it 
with a Drop of Water in the Palm of my Left Hand, 
I, watched the Time of its extending itfelf, and then 
with my ScilTars cut it afunder into TwoPaits, near. 
theMiddlej both which Patts I put feparately irto 
Two Phials of Reuc-River- water. This was done 
about Two o’clock in the Afternoon. 

On Monday the 14th, I obferved the Arms on the' 
Head- part to play; the Tail-pait lay along on the 
Bottom of the Phial, but looked plump, and from 
time to time alternately extended and contraded 
itfelf: The Wounds of both Pai ts appeared contradedl 
and drawn together. 

On Tuefday the I5tli, the Head-part feeming. 
aaive and bufy with its Arms, I gave it, about Nine- 
in the Morning, a fmall Piece of a Worm ; it very- 
read ily feized it, and prcfently after cat it: I viewed 
this Pait carefully with aMagnifying-glafs, and found 
the Wound no-ways affedted by the Extenfion of the 
Stomach. The Wound of the Tail-piece appeared, 
well rounded oC 

On Wednefday the i<jth, the Head-piece feemed 
very well. The Tail-piece ftirred very remarkably, 
and its wounded End fhewed in Shape like that of a 
little turned Ninc-Pin. 

On Thurfday the 17th, I faw the Head- piece raifed' 
up and rcaUig on its poitcrior End, as before if 
was hurt. The Tail-piece difeovered a very remark- 
able 
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able llounJing off at the wounJea Knd, which looked 
alfo fomcwlnt extended, and more pc''ucid than the 
reft. It both extended and contr.ielcd iHell ■very Icn- 
■fib!}', moved more frceiuently tli.m it had yet done, 
andloWcrvcd a Imall Protru!iOii towards the Middle 
of its Length, which I fanfied like the F.eginnir.g ot 
a young one juft putting out Item that Parr. 

Oil l^riday the iSth, about Seven in the Morning, 
I perceived little Homs or Arms putting cut from the 
wounded End of the Tail-pait: They were yet very 
fliort, but Ihcwcd thcmfelvcs diftiniftly all round, and 
X could fee them play very clearly. The Protmlion 
on the Side was inlargcd, fo a.s now to be known 
evidently for a new Voljpus. The Head-part lecmcd 
very well 5 and in the Afternoon the Arms of rhe 
other pare were fenfibly lengthened. 

On Saturday the 1 9th, I found the new Arms yet 
longer: I now gave a Piece of a Worm to this Part. 
It readily hooked it, and cat it. The little one was 
very coiifpicuous, but that it yet wanted Arms, 

• On Sunday the 20th, every thing was improved, 
and fmall Arms began to ditcover thcmfclvc.% on the 
little one fprung from the Side of the Tail-piece. 

Orv Mond(iy\\\z 21ft, both Pieces appeared per- 
fedly well, they had all the Appearance of perfect 
intire Intlds, the lame a.s before they were cur, and 
continue as fair and a.s good as any i have. 1 he little 
one is not yet dropt oft'. 

I linve been very particular in this Account, from 
the Minutes I took down every Day ; and i ihall 
further obfervo, that I cur Three more tranlVericly 
in the fame Manner, on the fame Day, Sunday the 
Mth Indant, and that 1 had fo cut one on the Day 

before : 
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before: They all went on nearly in the Time Man- 
ner, and all (hewed the new Arms on their Tail-parts 
on the fame FriSy the istha bnt I muft alfo take 
Nc^tice, that nur/^ay laft the 17th was a fine warm 
Day, to which 1 impute it, that the Infefts cut on 
^iay were juft as forward as that cut on the Dy 
before. One other of the Tail-pieces of thefe a fo 
put forth a young one, during the time that 
without a Head. All thefe Four laft-mentioncd had 
cat about 3d Hours before they underwent the 


Tnefday the isthlnftant, 1 took ^ 9 olj pus 
that had eat a Worm on the Saturday, and, placing 
it as before in the Hollow of my Left Hand, I at- 
tempted, when it was moft contraded, to divide it 
longitudinally; but my Sciffars not being very good 
I mifs'd my Stroke, was forced to give a Second, and 
even then divided it very unequally ; the Head was 
however fpUt, and of Ten Horns that it had Sue 
came off with the Icflcr Piece that was only a Slip of 
the Body, and the Four others remained with the 
reft, which was at leaft Seven-eighths of that Body. 

I had very fmall Expedlation from this Experitn^t, I 
neverthelefs put both the Pieces with feme Water 
into a Phial; and both this Day in the Afternoon 
and the next, I faw both Parts playing their Arms. 

On Thurfday'th.c 17th, in the Forenoon, perceiving 
both thefe Parts to move their Horns 
I gave to each a Piece of a Worm: Each readily 
feized it, eat it, and kept it as ufual ; and the fame 
Day in the Afternoon, I took Notice, that a h«l^c 
one was putting out from the Side of the larger 


Piece. 
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On Saturday the ipth, I fnv both the Pieces reft- 
ing on their poftciior EikIs, and ftrctching out their 
Jjodics in the ullul way. 

0.1 Mmdar the 2 ill, both Parts feemed well, e^ich 
was like an intice ^Polypus, except that one ol theat 
was, and is Hill, very Yuiall. 1 dUcovered Ibinc litilc 
Amis putting out in the room ol thole each Part had 
loft: There" appeared alfo little Arms coming-out- 
all round the Head ol the little e>nc llxed to the Tail 
of the larger P-' ce. 

On Tuefduy laft the 22d, I viewed both theCc 
Pieces with the Microfeope, and each Icemcd per- 
fcdly formed like a whole Polypus. The larger 
Piece had Four new Arms, and the Icffer Two, like 
their others, but fhorter, as yet ; and they arc now 
in all other refpefts, as complete as any others I 
have. 

This fame Experiment I again attempted on another 
Polypus, on Saturday laft but 1 again made the 
Parts unequal ; they arc however both alive, and 
promife very fairly. 

I the fame Day cut a fine long Polypus into Three 
Pieces, tranfverfcly, at Five in the Afternoon. I Iclc 
ithe Middle-piece the longcft of the Three. 

On Monday the 21ft, the Head-piece feemed well 
formed again, excepting that it was yet very Ihort ; 
the other Pieces looked plump and well. t)n Puef- 
day the Head-piece cat and kept Part of a Worm ; It 
leizcd it very vigorouily with its Arms, maftcred it, 
and fwallowcd it eagerly. The Middle-piece moved 
pretty much, and the laft looked frdh and well. This 
Thurjday Morning, the Arms begin to fltew them- 
fclvcs on the anterior Extremity of the Middle-piece, 

What 
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What I have iclatcd is a faithful Account of all 
the Experiments 1 have yet had Time to make on 
the Tclypus. lliofc above-mentioned arc all that J 
have cut ; by which it appears, that I have yet had no 
unfuccefslul Operation ; and I am not confeious, that 
I have yet loll one 'Polypus by any Accident, though 
the Weather has been very fcverc, excepting one 
Day, ever fince they came over ,• and this has pro- 
bably made things go on flower, and the Repro- 
dudions require longer Time than it is reafonable to 
think they would have done, in a more favourable and 
milder Scafon. 

All I can fay for my Experiments, is, that I have 
made them with as much Care and Circumfpedion 
as 1 was Matter of 5 and that, in this Relation of 
them, I have in the ttridett manner adhered to the 
exad Truth, in the moft minute Particulars : I mutt 
alfo add, that the Infcds which have been cut, or upon 
which I have made any fort of Experiment, have 
never been out of my own private keeping, and have 
never been fo much as feen by any Perfon whatfo- 
ever but in my own Prefence. 

I fhould now, Gentlemen, make an End, and 
ask your Excufes for troubling you with fo long an 
Account, were I not in fome fort obliged, before I 
conclude, to return my Thanks to a very worthy 
Member of our Society, Dr. Parfons, whofc 
extreme Curiolity, and carttcft Defirc to promote the 
Knowledge of Nature, has prompted him to favour 
me with'his Company and Afllftancc in feveral of 
my Experiments ; befidcs which he has alfo fumiflied 
me with fome very cxaCfc and curious Drawings of 
,thefc minute Bodies, as they have appeared to the 

Kkk 2 Mi- 
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Microfcopc in various Altitudes, and under different 
Circumftances 3 an Afllftancc I could hardly have 
received from any other Hand, a*, this Gentleman 
joins the grcatcfl Accuracy in oblcrving the true 
Struflurc of the Works of Nature, with a peculiar 
Happinefs in reprefenting them. And thefe Draw- 
ings I have brought with me, lor the Entertainment 
of the GENTL.EMEN prcleut ; and to whom I am 
perfuaded they will not belcfs plealing and fatisfadory, 
than they have been to myfelf. 

After which Mr, Cuff, who has at my Requert 
brought hither an excellent Microfcopc, will be fo 
kind as to endeavour at fhewing the Infcd itfclf to 
fuch Gentlemen, as not having yet feen it, may 
now be willing to take a View of it in that Manner 
But as it may be found difficult for the whole Com- 
pany to fatisfy their Curiofity here fufficicntly at the 
fame time : I mull again repeat what I had the Honour 
of faying to you the laft Thnrfday, that lb long as I 
fiiall have any of thefe little Animals in my Pofl'cEion, 

I fliall always be ready and defirous to (hew them, at 
my own Houfc, and give the bed Satisfadion I am 
able, to any Gentlemen difpofed to take further 
Notice of them. 

Rfferemes to the Figures above-mentioned. 

Tab. V. 

Fig. 1. Reprefents a Polypus as feen in the Micro- 
fcope, when in a State of Extenjion, the Jlrms 
fpread as when feeling for their Rrey, and the 
Mouth Sharp and prominent. 

Fig. 2. and 3. Reprefents the fame JnfeSl in its mofi, 
contrasted State, 

5 Fig. 
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Fig. 4* and 5* Shews the Infchi when in a middle 
State of Contrakmt i th'e Body ts then wrinkledy 
fo as to appear {omewhal like a Grub or Eaith- 
wonn. 

Pig. 6. Is a Polypus with a young one growing pom 
its Side, and another from that again : This ts not 
fo much extended as that in Fig. i. and is to be 
fuppofed to have taken lately fame Food, whereby 
the Cavity of the Lnfide is made more confpicuous, 
and the Communication of the Guts of the young 
ones with thofe of the ^Parents becomes fenfible. 

Fig. 7. Shews the Appearance of a Polypus, that has 
already /wallowed the beft Part of a Worm end- 
ways. He isgrafping the remaining Part to draw 
that in alfo. 

Fig. 8. Reprefents a Polypus, whofe Month is greatly 
extended: He has fijl taken in the middle Part 
of a Worm 5 the Opening of the Mouth is there 
remarkable, the Arms feem fomewhat contra&ed 
from the Effort in ftreiching the Mouth fo wide 5 
the Neck alfo may be there obferved between the 
Mouth and the Stomach, but which will foon dif 
appear as the Worm is fucked further in. 

’Fig. 9. Is another Polypus, nearly in the fame State 
as the laft ; but the Worm is omitted in the Fi- 
gure, to /hew the Form of the Mouth more di- 
flinbily. 

Fig. 10. Shews the fame Polypus when the Worm is 
drawn quite double into his Stomach', here the 
Neckintirely difappears, and the Whole is like an 
open Bag or Purfe. 

Fig. 1 1 . The fame Polypus, after he has intirelyfwal- 
lowed his Worm-, the Mouth is now again clofed 

and 
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and co7?tra&ed, and ihc JP'om inny he di [covered 
through the Skin, as it lies coiled m his Stomach, 
hi ihefc Five lafi Fiyuros it may he notedy tbaty 
hoveever extended and fuelled the Stomach of the 
Jnfetl af pears, the poficrior Tart is not Jl ret chid 
in '’Proportion, but difeovers itfelf every-pvhere iis 
a fnuiU 'Tail, in vohich is contained a Gut, with 
which the Stomach communicates. 

Fig. 12. Shews one of the Horns or Arms of a Po- 
lypus very iniich magnified, for the giving foine 
imperfeti Idea of the Knots or Papillx in the 
iranf parent menfhranons Snbflance, of which it is 
compofed. 

Tab. VI- 

Reprefents a Polypus that had fever al -Toting grow- 
ing from him at once, fome of which had alfo 
others fpringing out from them again. This was 
the fame Polypus mentioned in the foregoing Paper 
to have had Three young ones dependent from him 
at the fame time, but which, becoming fill more 
fruitful, was drawn a few Hays after as he ap- 
pears in this Figure, and when, befides thofe here 
reprefented. Eight other young ones had at fevcral 
times feparated themfelvcs from him, fince I 
received the Infebls. 


VIL An 
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VII- An Account of a Book intituled^ New 
Principles of Gunnery, containing the De- 
termination of the Force of Gunpowder 5 
and an Inveftigadon of the refifting Power 
of the Air to fwift and flow Morions 5 by 
B. F. R. S. as far as the fame relates to 
the Force of Gunpowder. 

E.ead April i+. HIS Trcatifc contains T wo Cliap- 

and 21. 1745. treats of the Force 

of Gunpowder, and the Velocities communicated to 
Eullets by us Explofiou: The Second confidcrs the 
Rcfiftancc of the Air to Bullets and Shells moving 
with great Velocities ; and endeavours to evince, that 
this Reliftance is much beyond what it is generally 
chccmcd to bcj and confcquently that the Traft 
deferibed by the Flight of thefe Projcdlilcs, is very 
diiferentfrom what is ufually fuppofedby the modern 
Writers on this Subjed. 

The principal Points endeavoured to be eftablifhed 
in the Firft Chapter arc thefe, “ That the Force of 
“ fired Gunpowder is no more than the Adlion of a 
“ permanent claftic Fluid, which is produced by the 
“ Explofions that this Fluid obferves the fame Laws 
“ with common Air in their Exertion of itsPrefiure 
“ or Elafticity;" and confcquently, That the Vc- 
“ locitics communicated to Bullets by the Explofion 
“ may be eafily computed from the common Rules, 
“ which arc cflablifhcd for the Determination of the 
“ Air’s ElaOicity. 


The 
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The Two fit'f! Propofuions coiiMin th.‘ Pioofs that 
a pcrtnancitt claftic Fluid iii coiilLiut'} p^ciiv-Kiicd ui 
thcExplolion oi' Gunpowclci ; thus i.s cviuccti ry ,/c]!- 
knowu Expcnincnts daily repeated, and aa]iiiel4v:a 
in by all who ha\c frequented the ufinl C cutlc* ot 
Expcrimcnial Philotophy, of_ which thde Experi- 
ineu'cs generally make a Part i fo that the /lUihor pre- 
fumes he may conlidcr this Point as inec'nteuably 
cftablilhcd, at lead he has never yet met with any 
who have queftioned ir. 

The Third Propofition is, That the Elaftieity of 
this Fluid produced by the Firing of Gunpowdei, is, 
c£teTts piLTibiiSj diredily as its Denlicy ; ttnd the Ex- 
periment by which this was confirmed, was letting 
fall feparately Two Quantities of Powder, the one 
double the other, on a red-hot Iron included in an 
exhaufted Receiver and it appeared by the Defeent 
of the Mercury, that the Elaftieity of the Fluid pro- 
duced from the double Quantity of Powder, was 
nearly double the Elaftieity of that produced from the 
Engle C^antity ; that is, the Elaftieity was nearly as 
the Demity of the Fluid. 

But it may perhaps be thought, that a Engle Ex- 
periment is too (lender a Foundation on which to 
build fo material a Principle, Ence all fubfequent 
Rcafonings on the Force of Powder in fomc mcalure 
depend on it. In Reply to this it may be faid, that 
the Author recited this Engle Experiment on ac- 
count of the great Quantity of Powder made ufc of 
in it, which was Thrcc-fixtccnths of an Ounce ; but 
that he had really made many more equally con- 
cluEve, which he thought it unncccflary to mention. 
However, thofc who doubt of this Propofition, may 

fa- 
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fatisfy thcmfelvcs herein by fomc Experiments made 
by the late Mr. Hatiksbee before this SociEi'y, 
though with a different View ; where, by the firing 
of Twenty-fix Quantities of Powder fucccfllvely, the 
mercurial Gage was funk from Twenty-nine Inches 
and an half, to Twelve Three- fourths j for by com- 
paring thefe Experiments together, and making the 
neceflary Allowances, it will be found, that the Elafti- 
city was nearly proportional to the Denfity in all that 
Variety of Denfities. 

In thisPropofition, the Analogy between the Fluid 
produced by the Explofion of Powder and common 
Air, iseftablilhed thus far, that they exert equal Ela- 
flicities in like Circumftances ; for this Variation of 
the Elafticity, in proportion to the Denfity, is a well- 
known Property of common Air. But other Au- 
thors, who, fince the Time of Mr. Boyle, have exa- 
mined the fafliitious elaftic Fluids produced by Burn- 
ing, Diftillation, &c. have carried this Analogy much 
farther, and have fuppofed thefe Fluids to be real 
Air, endued with all the Properties of that we 
breathe ; particularly the Reverend Dr. Hales, who 
has purfued this Examination with the greateft Ex- 
aftnefs, in a Series of the beft contrived Proceffes, 
conftantly affixes the Denomination of Air to thefe 
faaitious Fluids, he having found, that their Weight 
is the fame with that of common Air, and that they 
dilate with Heat, and contrad with Cold j and that 
they vary their Denfities under different Degrees of 
impreffion in the fame Proportion with common 
Air; and from hence, and other Circumftances of 
Agreement between them, he fuppofes them to be of 

L n the 
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the fame Nature with Air, and conceives them to be 
fitly deiigned by the fame Name. 

But fo perfecT: a Congruity between thefe faftitious 
Fluids and Air is not neceflary for the Purpofes^of 
this Treatife. The fundamental Pofitions of this 
Firfi: Chapter fuppoiing no more, than that the Elafti- 
city of the Fluid produced in the Explo.^on of Gun- 
powder is always, ctsteris paribus, as its Denfity ; 
and that the Force of fired Ganpow'der is only the 
Adlion of that Fluid modified according to this Law. 
It has been already mentioned, on what Grounds the 
Firft of thefe Principles hath been alferted, as con- 
tained in the Third Propofition j and it remains to 
explain the Reafons urged for the Support of the laft 
in the Eight fucceeding Propofitions. 

The Law of the Adtion of this Fluid being deter- 
mined, Two Methods offer themfelves for invefti- 
gating the abfolutc Force of Powder on the Bodies 
It impels before it. The firft by examining the Quan- 
tity of this Fluid produced by a given Quantity of 
Powder, and thence finding its Elafticity at the In- 
ftant of the Explofion; the other by determining 
the actual Velocities communicated to Bullets by 
known Charges, afting through Barrels of different 
Dimenfions. The Firft is the moft eafy and obvious, 
but the Second the moft accurate Method ; and there- 
fore the Author has feparately purfued each, and he 
has found, that their Concurrence has greatly exceeded 
his Expeftation, and thereby both of them receive 
an additional Confirmation. 

The Quantity of the elaftic Fluid, produced by the 
Firing of a given Quantity of Powder, is determined 

by 
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by fifing it in an exhaufted Receiver, and obferving 
how much the mercurial Gage fubfides thereby, 
making a proper Allowance for the Increafe of its 
Ekfticity from the Heat of the included hot Iron. 
Bnl then, as the Subfiding of the Mercury is not 
mcafured till the Flame of the Powder is extinguiOied, 
and the Fluid is reduced foraewhat near the Tem- 
perature of the external Air, it is evident, that the 
Elafiicity thus eftimated is much fhort of what it 
really was in the Inftant of Explofion ; and therefore, 
to obtain that Elafticity, which is the Force fought. 
It is neceffary to make fome Eftimate of the Increafe 
of the Elafticity of the Fluid by the Fire and Flame 
of the Explofion. For this Purpofe it is examined in 
the Fifth Propofition, how much the Elafticity cf 
common Air is incrcafed by a Degree of Heat equa.. 
to that of Iron beginning to grow white hot ; and it 
is found, at a Medium, to be thereby augmentea 
fomething more than Four times j whence, as the 
Fluid produced by any Quantity of Gunpowder takes 
up, when compreft'ed by the Weight of the incum- 
bent Atmofphere, a Space fomething lefs than 250 
times the Bulk of the Powder ; it follows, that if its 
Elafticity in the Inftant of Explofion be fuppofed to 
be increafed in the fame Proportion with that of the 
Air laft-mentioned, it becomes by this means about 
1 000 times greater than the Preftiire of the Atmo- 
fphere i that is, conceiving it to be contained in that 
Space only which the Powder occupied before it was 
fired. 

Thofe who have not been converfant in thefe Ex- 
periments, may pofllbly fuppofe, that the Elafticity of 
the Powder at the Inftant of Explofion may be im- 
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mediately known by the Firft fudden Defcent of the 
Mercury : But many Circutnftances concur to render 
this Method imprafticable 5 amongft the reft it muft 
be remembered, that fome Air is conftantly left^ in 
the Receiver, which is heated by theBlaft, and unites 
its Effects in the Firft Inftant with the Adtion of the 
Powder ; Befides, the Firft Defcent may be varied, by 
varying the Tube, although all things elfe remain 
unchanged. 

By the Method hitherto deferibed, it is colleded, 
that the Elafticity of the Fluid produced from fired 
Gunpowder, when contained in the Space which 
was taken up by the Powder before the Explofion, 
is about 1000 times greater than the Elafticity of 
common Air, or, which is the fame thing, 1000 
times greater than the Preffure of the Atmofphere. 

But, befidcs the Determination of the Quantity of 
Fluid produced from a given Quantity of Powder, 
(the Method on which this Dedudion is founded) 
there is another Method of difeovering the fame 
thing, which, though lefs obvious, is yet (as hath 
been already obferved) more accurate: That is, by 
examining the adlual Velocities communicated to 
Bullets by the Explofion of given Charges in given 
Cylinders 5 and this is the Subjed of the yrh, 8th, and' 
S>th Propolitions. 

And Firft, it is evident, that this Examination can- 
not take place, unlefs a Method of difeovering the 
Velocities of Bullets be preVioufly eftablilhed. Now 
the only known Means of effeding this was, either 
by obferving the Time of the Flight of Bullets through 
a given Space j or by finding their Ranges when they 
were pro;eded at a given Angle, and thence com- 
puting 
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puting their Velocity on the Hypothefis of their para- 
bolic Motion. The Firft of thefe Methods was often 
inaprafticablC) and in all great Velocities extremely 
inaccurate, both on account of the Shortncfs of the 
Time of their Flight, and the Refiftance of the Air. 
The Second is ftill more exceptionable, fince, by 
reafon of the Air's Refiftance, the Velocities thus 
found may be lels in any Rutto giten, than the real 
Velocity fought. Now, to avoid thefe Difficulties, 
the Author has invented a Method of determining 
the Velocities of Bullets, which may be carried to 
any required Degree of Exadlnefs, and is no-ways 
liable to the forementioned Exceptions^ for, by this 
Invention, the Velocity of the Bullet is found in any 
Point of its Track, independent of the Velocity it 
had before it armed at that Point, or of the Velo- 
city it vpould have after it had palled it : So that not 
only the original Velocity, with which it iflfues from 
the Piece, is hence known, but alfo its Velocity, after 
it has paired to any given Diftance ; and therefore 
the Variations of its Velocity from the Refiftance of 
the Air may be alfo afeertained with great Facility. 
The Machine for this Purpofe is deferibed in the 8th 
Propofition, and the Principle it is founded on is this 
ftmple Axiom of Mechanics j That if a Body hi 
Motion frikes on another at Refti and they are not 
feparated after the Stroke, but move on voith one 
common Motion, then that common Motion is equal 
to the Motion with which the Firji Body moved 
before the Stroke: Whence, if that common Motion, 
and the Mafies of the Two Bodies are known, the 
Motion of the Firft Body before the Stroke is thencc- 
determined. On this. Principle then it follows, that 
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ihe Velocity of a Buiiet may be diminiflied in any 
aiven Ratio, by its being made to impinge on a Body 
of a Weight properly proportioned to it; and hereby 
the moftNioknr Morions, which would otherwife 
efcape our Examination, are eafily determined V 
theie retarded Motions, which have a given Relation 
to them. Hence then, if a heavy Body greatly ex- 
ceeding the Weight of the Bullet, whofe Velocity is 
wanted, be fufpended ib that it may vibrate freely 
on an Axis in the manner of a Pendulum, and the 
Bullet impinges on it when it is at Reft, the Velocity 
of the Pendulum after the Stroke will be eafily 
known by the Extent of its Vibration, and from 
thence, and the known Relation of the Weight of 
the Bullet and the Pendulum, and the Pofition of 
the Axis of Ofcillation, the Velocity with which 
the Bullet is impinged will be determined, as is 
largely explained in the Sth Propofition. Where 
note, that there is a Paragraph by Miftakc omitted 
in that Propofition, which Ihould incrcafe the Velo- 
city' there found in the duplicate Proportion of the 
Diftances of the Points of Ofcillation and Percullion 
from the Axis of Sufpenfion; but this only affcdls 
that particular Number, for it was remembered in 
the Computations of the fucceeding Experiments, 
the Numbers of which are truly ftated. 

It being explained how the Velocities of Bullets 
may be difeovered by Experiment : The next Con- 
deration is, from thofe Velocities to determine the 
Pofce which produced them. 

And the Author thought, the heft Method of cfFed- 
ing this was by computing what Velocities would 
arife from the AQdon of fired Powder, fuppofing its 

Eorce 
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Force to be right!}' afl'umed by the Procefs in the 
preceding Part; that is, fuppofiag the Eiafticity of 
the FjU'd thcncc arifng to be at firil: looo times 
grijarcr than that of com.r.on Air,- for then, by com- 
paring the Refuit of tiufe Computations with a great 
Numb.: of dsff.r^nt Expcriniv^nts, it would appear 
wheth.r that Force was rightly ailigni.d ; and it nor, 
in wnat Degree it was to be corrected. 

Prep-aratory to this Compatarion, the Author 
aiiamss in his 7th Propoftioti th.fe Two Principles : 

I/?, That th.- Adtion of the Powder on the Buue: 
ccails as foon as the Bullet is got out of the Piece. 

^di\’y That ail the Powder" of the Charge is hired, 
a.ad converted into an claflic F uid, before the Btidei 
is feniibiy moved ftom its Place. 

And in the annexed Scholium he has given the 
Arguments and Experiments which induced him to 
reiy on thefe Poflulates, all which is necefiary at pre- 
fent to difeufs more at large. 

If the Force of Gunpowder was fuppofed capable 
of being determined with the fame Accuracy and 
Rigour, which takes place in Subjects purely Geome- 
trical, the Firft of thete Poftulates would be dou’ot- 
lefs erroneous, ftnee it cannot be queftioned but the 
Flame acls in fome Degree on the Bullet after it is 
out of the Piece. 

But it is well known, that in Experimental Sub- 
jeds no fuch Precifenefs is attainable ; for thofe 
verfed in E.xperiments perpetually find, that either the 
unavoidable Irregularities of their Materials, or the 
Variation of fome uiiobferved Circumftance, occa- 
lion very difcernible Differences in the Event of 
limiiar Trials. Thus the Experiments made ufe of 
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for connrming the Laws of the Collifion of Bodies, 
have never been found abfolutcly to coincide either 
with the Theory, or with each other. The fame is 
rrue of the Experiments on the Running and Spout- 
ing of Water and other Fluids, and of the Experi- 
ments made by Sir Ifnac N.€Wton, for the Confirma- 
tion of his Theory of Refiftances ; in which, though 
they often differ from each other, and from that 
Theory by One-twentieth, One-tenth, and even 
fometimes One-fifth Part, yet thofe fmall Inequalities 
have never been urged as invalidating his Conclufions, 
fince, in Experiments of that Nature, it was rather to 
be wondered at, that the Difference between the 
different Trials was fo fmall. 

And if fome minute Irregularities are the neceffary 
Concomitants of all complicated Experiments, it may 
be well fuppofed, that the Aftion of fo furious a 
Power as that of fired Gunpowder, which vifibly 
agitates and diforders all Parts of the Apparatus made 
ufe of, cannot but be attended with fenfible Varia- 
tions ; and it in Faft appears, that in the Table of 
Experiments inferted in the 9th Propofition, the Ve- 
locities of Bullets fired from the fame Piece, charged 
with the fame Powder, and all Circumftances as near 
as poflible the fame, do yet differ from each other 
by One-fiftieth, One-fortieth, and fometimes more 
than One-thirtieth, of the Whole} and yet the Author 
does not conceive, that thefe fmall Differences are 
any Exception to the Conclufivcnefs of his Principles ; 
but he prefumes, that had he pretended, without dif- 
clofing his Method, to have computed the Force of 
Powder, and the Velocities of Bullets, in different 
Circumftances, to a much iels Degree of Accuracy 
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than this, he fhould have been cenfured, as boafting 
of what would have been thought irapraclicabie. 

If then the Adion of the Flame on the Bullet after 
it out of the Piece, is fo fmail as to produce no 
greater an Effed than what may be deftroycd by the 
inevitable Variations of the Experiments, the negled- 
ing it intirely, and fuppofing no fuch Force to take 
place, is both a convenient and a reafonable Pro- 
cedure: For indeed, without the AtTumption of 
Populates of this kind, it were impoflible to have 
proceeded one Step in Natural Philofophy, fince no 
Mechanic Problem hath been ever folved, in which 
every real Inequality of the moving Force hath been 
confidered. 

Now what induced the Author to fuppole, that this 
Poftulate (though not rigoroufly true) might be 
fafely alTumed, was the Confideration of the fpread- 
ing of the Flame by its own Elafticity, as foon as it 
efcapes from the Mouth of the Piece: For by this 
means he conceived that the Part of it which im- 
pinged on the Bullet might be fafely negleaed, 
although the Impulfe of the intire Flame was a very 

With regard to the Second Poftulate, « That all 
“ the Powder is fired before the Bullet is fenfibly 
‘‘ moved from its Place i" it is incumbent on the 
Author to be ftill more explicit, as this Society 
did fbme time lince appoint a Committee for exa- 
mining this very Pofition, who, alter making a great 
Number of Experiments, have determined, * all 
the 'Powder is not fired before the Ballet is fenfiblf 

* See tbefe TraufeSimsj N® 465. p. 472, 
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moved from its Place 5 and they have at the fame 
time alligned the Quantities remaining unfired under 
different Circamftances. 

Thcfe Determinations of the Committee are moft 
true; but the Author muft obferve, that from the 
Experiments recited by them, and the Quantity of 
unfired Powder, which they collected, it may be con- 
cluded, that in a Barrel of a cuftomary Length, 
charged with the ufual Quantity of Powder, the De- 
ficiency of Velocity occafioned by the Powder remain- 
ing unfired will be fcarcely fenfible; and in the 
fhorteft Barrel ever ufed by the Author, where the 
Space the Bullet was impelled through was not Five 
Inches, and where of courfe this Deficiency of Velo- 
city ought to be the greateft, it cannot amount to 
One-thirtieth Part of the Whole; and confequently 
this Poftulate, though not rigoroufly true, may yet 
be fafely aflumed, in the invefiigating the Effe^s of 
Powder. But before this is more particularly exa- 
mined, it is neceffary to explain the Opinions, which 
have formerly taken place on this Subjeft. 

Thofe who have hitherto wrote on the Manner in 
which Powder takes Fire, have fuppofed it to be done 
by regular Degrees; the Firft Grains firing thofe 
contiguous, and they the next fuccellively ,* and it 
has been generally thought, that a confiderable Time 
was employed in thefe various Communications: 
For Mr. Tianiel Bermidliy in his excellent Hydro- 
ijmmica^ has concluded from fome Experiments 
made at Petershterghy that the greateft Part of the 
Charge efcapes-^ut of the Piece unfired, and that the 
final 1 Part, which is fired, does not take -Fire -till k 
is near the Mcmth. Many Theories too have been 

com- 
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compofed on the Time of the Progreft of the Kre 
amongft the Grains, and the different Modifications 
■which the Force of Powder did thence receive ; and 
it ,has been generally conceived, that the proper 
Lengths of Pieces were determinable from this Prin- 
ciple 5 “ That they fhould be long enough to give 
Time for ail the Po’wder to fire. ” 

But the Author being fatisfied, that nofuch regular 
and progteffive Steps could be obferved in the Ex- 
plofion ; and having found, that by loading with a 
greater Weight of Bullet, and thereby almoft doubling 
the Time of the Continuance of the Powder in the 
Barrel, its Force received but an inconfiderable Aug- 
mentation; and finding too, that doubling or trebling 
the ufual- Charge, the Powder thus added always 
produced a correfpondent EfFefl in the Velocity of 
the Bullet ^ and difeovering likewife in a Piece near 
Four Feet in Length, charged with an ufual Charge 
of Powder, that the Velocity communicated to the 
Bullet, during the Firft Three Inches of its Motion, 
was full half the Velocity which it acquired in its 
whole Paffage through the Barrel, and that the Elafti- 
city or Force of the Powder, in the Firft Three Inches 
of its Expanfion, was, at a Medium, near Eight 
times greater than in the laft Two Feet of the Bar- 
rel ; he concluded from all thefe Circumftanccs, that 
the Time employed by the Powder in taking Fire 
was not necefery to be attended to in thefe Com- 
putations ; but that the whole Mafs might be fup- 
pofed to be kindled, before the Bullet was fcnfibly 
moved from its Place. 

And the Experiments reported by the Committee 
arc the ftrongeft Proofs, (as far as they extend) that 

Mram 2 Powder 
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Powder is not fired in the progceffive Manner ufualiy 
fuppofed; for when the fhort Barrel was charged 
with 12 d'out. and with 6 dwt. refpeaively, the 
Quantity of Powder which was colleded unfired from 
1 2 d-wt. did not exceed by 3 Grains, at a Medium, 
what was colleded from 6 dwt^ although the Bullet 
was a lefs Time in palling through the Barrel with 
12 dwt^ than with 6 dwt. it having a lefs Way to 
move ; confequently the Quantity remaining unfired 
of the 6 dwt. did not continue unfired for want of 
Time, fince, when the Piece was charged with 12 
dwt. the additional 6 dwt. was confumed in a fhortcr 
Time. 

And again, when the Barrel was fo fhortcned, that 
the Bullet, being placed clofe to the Wad, lay with, 
its outer Surface nearly level with the Mouth of the 
Piece, fo that it had not more than half an Inch to 
move before the Flame would have Liberty to expand 
itfelf ; yet, even in this fhort Tranfit of the Bullet, 
only 2 dwt. 1 i gr. was colleded unfired, at a Me- 
dium } which is about ■§■ of the whole Charge, or, if 
properly reduced, not more than ^ of the Charge : 
An obvious Confutation of the gradual Firing of 
the Powder in its Paffage through the Barrel, and 
an eafy Proof, how fmall an Error will be occa- 
fioned by fuppofing the whole Charge to fire in- 
ftantaneoufly, fince the Error in the Velocity of the 
Bullet, arifing from a Deficiency of ^ of the Charge, 
is ^ of that Velocity only. 

I fay, that the ^ of the Charge, which remained 
unfired, amounts to no more than when it is re- 
duced at it ought. This B.cdudion is founded on 

the 
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the other Experiments reported by the Committee, 
and on the Circumftances of thofe Trials on which 
the Author founded the prefent Poftulate. The Au- 
thor has fuppofed the Powder, on which he reafons 
in this Treatife, to be of the fame fort with that* 
made for the Service of the Government, a Parcel 
of which he was favoured with by Mr. Walton. But 
this he chiefly kept for a Standard, and generally ufed 
other Powders, which, on Examination, he found to 
be of equal Force. Thefe Powders were of a very 
fmall and even Grain, and the Committee have 
found, that by lifting the Government Powder, and 
making ufe of the fmallec Grains, the Quantity re- 
maining unfired was lefs, at a Aledium, in the 
Ratio of 5 to 3 , than when it was ufed without 
lifting. 

And again, it was found by extrading the Salt- 
petre from the Powder colleded unfired, that there 
was lefs Saltpetre contained in it than in real Powder, 
and this nearly in the Ratio of 9 to 7 : Thefe Two 
Proportions compounded make the Proportion of 1 5 
to 7, and in this Proportion muft the Quantit-es of 
Powder colleded unfired be reduced, in order to 
determine the Quantities of real Powder remaining 
unfired, in limilar Experiments made by the Author. 

And from hence it follows, that in the Experi- 
ments made with a Barrel 5 7 Inches in Length, where 
the Ball had not 3 Inches to move, and where the 
Irregularity ariPing from the Powder unfired ought to 
have been the moft fenfible, the Quantity of real Powder 
colleded unfired from a Charge of 1 2 drM. would have 
been no more than 16 Grains at a Medium, or /g- 

of 
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of the whole Charge ; and it being found by Experi- 
ment, that the Velocities of Bullets placed in the 
fame Situation vary in the fubduplicate Proportion 
of the Charges, the Deficiency of Velocity arii|ng 
from the Lofs of the — of the Charge would be 
about of the whole Velocity only, which, in the 
prefent Cafe, is not ■— of an Inch in the Chord of 
the Arch deferibed by the Pendulum meafuring the 
Velocity, and is a lefs Difference than what fre- 
quently occurs in the exadeft Repetition of the fame 
Experiments. 

Other Circumftances occur, which reduce the In- 
equality arifing from the unfired Powder ftill lower j 
but it is thought, that this is fully fufficient to juftify 
the Poftulate in Queftion, efpecially as, in ail Cafes 
of real Ufe, the Length of the Barrel in proportion 
to the Quantity of the Charge will be much greater 
than in the prefent Inflance : Whence the Author 
prefumes, that, in computing the Velocities commu- 
nicated to Bullets by the Adion of Powder, it may 
be fafeiy fuppofed, that the whole Charge is fired 
before the Bullet is fcnfibly moved from its Place ; at 
kail: there is no Foundation, from the Experiments 
made on this Subjed by the Committee, to fufped: 
that when fmall-grained Powder is made ufe of, any 
greater Irregularity will arife from the Application of 
this Suppofition, than what would otherwife take 
place from the Intervention of unavoidable Ac- 
cidents. 

It has been thought neceflary to difeufs more at 
large thefe Two Poftulates, becaufe the laft of them 
being aimerff in the very Words of one of the <^ie- 
ftions propofed to be examined by the Committee of 

this 



[ 453 ] 

this Society, and having by them been determined 
in the Negative, thofe who have not attended to this 
Subject might fuppofe, that thereby the Author’s Prin- 
cji)les were intireiy overturned : Now this would be 
a great Injuftice to him, lince he has not relied on 
this Poftulate as rigoroufly true j for he knew, and 
has himfelf taken notice in the prefent Propofition, 
that fome of the Powder efcapes unfired } and he has 
there made fome Conjectures on the Caufe of it ; but, 
without infifting on the Reality of thofe Conjeftures, 
he adds, that, “ Be that as it may, the Truth of our 

Pofition cannot in general be queftioned. " 

And though it appears from what has been already 
faid, that the Experiments recited by the Committee 
rather confirm than invalidate the general Senfc of 
that Poftulate 5 yet it is but Juftice to own, that they 
are a full Confutation of the Conjeftures of the Au- 
thor in relation to the Caufe why fome Part of the 
Powder comes out unfired j for the Author has fup- 
pofed, after Ufam, that the Part which thus 

cfcaped, was fcattcred in the Barrel, and not rammed 
up with the reft, or elfethatit was of a iefs inflammable 
Compofition : But the Experiments made on this Oc- 
cafion intireiy deftroy this Suppofition. 

As this, or any other Conjecture on the Caufe of 
this Accident, (for it plainly appears not to be for 
want of Time only) has nothing to do with the 
general Reafoning of the prefent Treatifc, it is not 
neceflary to enter into it in this Place 3 but it may 
not be improper to mention, that, on computing the 
C^anrities of Powder collected from different 
Charges, one of the Committee was led to con- 
jefture, that what was thus collected was only Parts 
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of Grains that had been fired, but were extinguiihed 
by the Blaft before they were intirely confumed. 
This Conjeaure is ftrengthened by the extreme Mi- 
nutenefs of the Particles of all the Powder which was 
coikaed, and from the Deficiency of the Saltpetre 
found in it on Examination : It may be added too, 
that the Author, by gradually heating a Parcel of 
Powder, hath fet it on Fire, and blown it out again, 
for at lead a Dozen times fuccefiively ; and he will 
undertake to repeat the Experiment at any time, if it 
fhould be doubted of. 

The Poftulates hitherto difeuffed arc preparatory 
to the 7th Propofition. That Propofttion is em- 
ployed in computing the Velocity which would be 
communicated to a Bullet in a given Piece by a given 
Charge of Powder, on the Principles hitherto laid 
down, that is, fuppofing the Elafticity of fired Pow- 
der to be at firft looo times greater than that of 
common Air. 

In the 9th Propofition thefe Computations arc 
compared with a great Number of Experiments, 
made in Barrels of various Lengths, from Seven 
Inches to Forty-five Inches, and with different 
Quantities of Powder, from 6 dwt. to and 
the Coincidence between the Theory and thefe Ex- 
periments is very fingular, and fuch as occurs in but 
few philofophical Subjefts of fo complicated a 
Nature. 

By this Agreement between the Theory and the 
Experiments, each Part of the Theory is feparately 
confirmed 5 for by firing different Quantities of 
Powder in the fame Piece, and in the fame Cavity, 
it appears that the Velocities of the Bullet, thence 

arifing. 
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arifing, are extremely near the fubdupHcate Proportion 
of thole Quantities of Powder, and this independent 
of the Length of the Piece : Whence it is confirmed, 
that the Elafticity of fired Powder in various Circum- 
ftances, is nearly as itsDenfity 5 and this does not only 
fucceed in fmali Quantities of Powder, and in fmall 
Pieces, but in the largeft likcwiie, under proper Re- 
ftridions; at Isaft there are Experiments which could 
not be influenced by this Theory, where the Quantities 
of Powder were above 100 times greater than what 
are ufed by this Author, and in thefe Trials this 4 Z!ir- 
cumftance takes place to fufRcient Exiclnefs. 

It is prcfumcd then, that by this Theory a near Efti- 
niate maybe always made of the Velocities commu- 
nicated to Shells or Bullets by given Charges of Pow- 
der; at leaft thefe Experiments evince how truly the 
Velocities of fmall Bullets are hereby afllgned s and 
the Author can fliew by the Experiments of others, 
that in a Shell of Thirteen Inches Diameter, impelled 
by a full Charge of Powder, the fame Principle nearly 
holds: It is true indeed, that when the Charge is 
much fmaller than the ufual Allotment of Powder, 
there are fome Irregularities, which are particularly 
mentioned at the End of the 9th Propofirion, to which 
Head too, perhaps, muft be referred the Experiments 
made by the Committee on theEfFed of different fmall 
Chambers } but in the cuftomary Charges, the Velo- 
cities of Bullets refuldng from all the Experiments 
hitherto made, are really fuch as the Theory laid down 
in the preceding Part of this Treatife requires. And 
it appears, that thefe Velocities are much greater than 
what they hive been hitherto accounted : And there 
arc Reafons from the Theory to believe, that in Can- 
, Nnn non- {hot 
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non-fnot fhe Velocities may ftill exceed the prefeut 
Computation. 

The afeertaining the Force of Powder, and thence 
the Velocities of Bullets impelled by its Explofion, and 
the affigning a Method of truly determining their aflaal 
Velocities from Experiments, are Points from whence 
every mecclTary Principle in the Formation or Manage- 
ment of Artillery maybe eafily deduced : Ccnfidcring 
therefore the infinite Import of a well-ordered Artil- 
lery to every State, the Author flatters himfelf, that 
whatever Judgment may be formed of his Succefs in 
thefeinquiriesjhewill not be deniedthe Merit of having 
employed his Thoughts and Induftry on a Sub) eft, 
which, though of a moft fcientific Nature, and of the 
greatefl Confequence to the Public, hath been hitherto 
almoft totally negleded ; or, at leaft, fo fuperficially 
confidered, as to be left in a much more imperfeft 
State than many other philofophical Refcarches. 

With regard to the Second Chapter of this Trcatife, 
relating to the Refiftance of the Air, the Author has in 
his Preface mentioned his Intention of annexing to it 
a Series of Experiments, on the real Track of Bul- 
lets, as modulated by that Refiftance : And therefore, 
as he propofes to complete thofe Experiments this Sum- 
mer, unlefs unforefeen Accidents prevent him, he 
choofes to poftpone any Account of the Subjefi of the 
Second Chapter till that time, when he intends to lay 
the Refuit of thofe Experiments before this Society, 
in order that any Exceptions or Difficulties relating to 
them, may be examined and difculfed before they are 
publifhed to the World. 

The Reader is defired to corre£i: an Error in the Firft Paragraph of 
the apeb Page of the Treatife here referred to, where for Tercvffon ^ 

read OfaVatmi, 
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Upon Caterpillars. 

I 


I 


T is well known, that among Cater- 

pillars there are feveral Species, 

which like to live in Society, and which 
know how to buildNefts wherein tolheker 
thcmfelves againft the In j uties of the Air. Of this Sort 
are thofe * to which Gardeners have given the Name 
of Liverymen, by reafon of the Diftribution of their 
Colours.” They may be ranked among the Procef- 
Foners, or thofe that follow one another. They all 
go about, fpinning, with great Order : But what is 
moft furprifing, is to fee them ftraggle very far from 


^ Memoir es ponf fifuir d fHifioke des Infeiles, Tom. I. and IL 
of the Tar is Edition. 

$ their 
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their Neft, and this often by fcveral Windings and 
Turnings, without lofing their Way. Their Art in 
doing it delerves notice: It is the fame that y/ri- 
fdne made ufe of to bring Thefeiis out of the Laby- 
rinth in Crete : They fpin over all the Places where 
they go. The ill leads the Way; the ad follows, 
fpinning; the 3d fpms after the ad and ift, and fo 
on with'" the reft. All thefe Threads form by degrees 
3 iraall ftiining Track, a little Path, a Line or Two 
Lines broad ; and all thefe Paths meet at the Neft, 
the Centre, as it were, of all thofe feveral Rays. 

But to be plainly convinced of the Ufe of thefe 
Threads, let one but break off the Continuation of 
them m fome Place or other, one will fee with Afto- 
nilhment the little Caterpillars turn back as at a Lofs, 
without daring to proceed, till one or other, of more 
Courage than the reft, has reftored the Communi- 
cation, by fpinning new Threads. 

11 . Caterpillars, like Men, have particular Taftes 
(I take the word Tafte here in its proper Senfe) : I 
have obferved fome, to whom even the Shell of the 
Egg they were come out of, was agreeable Food. 
This Fadl is not abfolutely new. M. de Reaumur 
informs us *, that M. Maupertuis has made the like 
Obfervation. 

But what I have feen more, and which will appear 
lingular, is, that certain Caterpillars arc not content 
with gnawing the 'Shell of the Eggs they came out 
of themfeives, but will gnaw alfo thofe of other 
Caterpillars of their own Species, that are near upon 
hatching. 

^ Metnoires lur les Infectes, Tom. II. p. 1^5. 
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x\nothcr vet more remarkable Singularity in the 
Taftc of certain Kinds of Caterpillars, of the Species 
of fmooth ones, fonie of the Firft Clafs, and others 
of the Second, is, that they are fond Ol eating thci^r 
own Exuviae they have fcarcely caft diem oft but 
they fall to devouring them. And this vsall appear 
ftill more furprifing, if one confiders tne Condition 
in which the Caterpillars then arc. Every one has 
learnt from Siltevorms, that, after the mounting, thele 
fort of Infeas are extremely vveakj and that for a 
confiderable time they remain without any Nourim- 
ment, to give time to their new Organs, partivulaily 
their Teeth, toftrengthen themfelves : Yet here you 
fee Caterpillars, which, immediately after this cri- 
tical Operation, greedily devout not only the fott or 
rather tough Part of their Skin, but even all that is 
fcaly in it, as the Skull, the Legs, 1 have even 

obferved forne, which feemed to feize upon thofe, 
preferably to the reft, and to devour thofe almoft 
bony Parts, before they fell upon the others, that are 
much lefs hard. 

III. Nothing furprifes more in Infers, than their 
Induftryj and Caterpillars yield to none in this 
refpea : Not to fpeak of thofe which build for them- 
felves Sheaths or Cafes, in which Silk, their own 
Down, Bits of Bark, Pieces of Paper, &c. are fo art- 
fully wrought together 3 there is one * which builds 
in Wood, and is able to give to its Cafe a Hardnefe 
greater than that of Wood it felf, I ftiall mention in 


* The extraordinary horned Caterpillar of the Willow, Memoires 
fur les Infedt^, Tom. II. p. 264. [eq. Goedart. Albiw. Mrs. Me- 
riaa. This CaUtpillar is of the Kind which eat their ®wn Skin. 

few 
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few Words, how this Infedt goes to work : It cuts the 
Wood with its Teeth, which are very fharp, and 
fevers fmall Fragments from it, which it binds toge- 
ther with a Silk of a particular Nature, and which 
feems to differ in feveral refpeas from that of other 
Catetj/illars i it is properly nothing but a vifeous 
Subftance drawn into Threads, which, like Glue, 
grows hard by degrees. 

But, probably, this would not fuffice for giving to 
the whole Work the Solidity that is required, if the 
induftrious Caterpillar did not, in fome meafure, 
prepare the Fragments of the Wood, before it employs 
them 5 and this it does by keeping them in its Mouth 
for fome time, to foak and better fit them for join.' 
ing themfeives into one Body. 

This Solidity of the Cafe of our Caterpillar is not 
what we need further trouble ourfelves about; it 
fuffices that the beft Care is taken of that Particular : 
But this Caterpillar is affo to become a Bmerjiie, 
and we know, that Butterflies have neither Teeth nor 
Feet to dig withal : How then will this contrive to 
cut its Way through a Cafe that is fo hard, and fo 
cxadly clofed up on all Sides ? One guefles, perhaps, 
tnat it oufes a Liquor which foftens that fort of 
Glue which binds the Bits of the Sawduft together. 
But what is the Nature of this Liquor ? M. de Reau- 
mur t has judged, that it muft be of a lingular 
Kind. In diffefting fome of thefe Caterpillar $■, I 
have found near the Mouth, under the Oefophagus, 
a fort of Bladder, of the Bignefs of a fmall Pea, full 
of a limpid Liquor, and of a penetrating Smell, 


I In the Place quoted above. 


which 
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.Vtiich I found by divers Trials to be a very aiTcive 
dicid, and which, among other Proprieties it has in com- 
mon 'v. iih ir-ac Acids, fcnfibly fofcens the Glue of the 
Cafe. It remains now to fliew, that this Liquor 
is not only of Ufe to the Caterpillar, but is alfo 
that very Difiblvcnt which enables the Butterfiie to 
cut its Way through : And this I am not without 
Hopes of being able to compafs. 

A Notion adopted by T>t. Boerhaave *, that there 
are no true Acids in Animals, except in the Stomach 
or Intcllincs, renders this little Difeovery of the more 
Concern. 

IV. We have fecn from the foregoing Obfer- 
vation, that Caterpillars, though one of thofe In- 
fers the Sttudture of which has been moft fearched 
into, have yet foniethlng ftill new to prefent in this 
refpedi. And I fliali further add, that I have dis- 
covered in thefe Infers a Parr of fome feemingCon- 
lidcration, which is a fort of Nipple, or flelhy Protu- 
berance, placed near the Head, under the Firft Ring; 
which is commonly concealed in the Infide of the 
Body, but is forced to fhew itfclf by Squeezing the 
Infecf. This Nipple, or Protuberance, which at firft 
I only found lingle in feveral Caterpillars, I have 
iince met with in others double, and even quadruple j 
as in that'iingular horned Caterpillar of the Willow, 
which I have already mentioned, and this with fomc 
remarkable Varieties. However, they are not all 
provided with them : I have not found them as yet, 
for Inftance, in thofe of the Firft Size, that is to fay, 
the very large ones, nor in thofe that are very hairy. 


* Praxis Medica, Elementa Chem. 


But 
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But I have obferved it in all thofe Caterpillars 
which, from the Figure and the StifFnefi of their 
Hau's, have been called the Thorny-ones. The Ufe 
of tk's Part remains yet unknown to me : All that I 
know, and that I have learnt by ray Experiments, is, 
that it is not effential to the Caterpillar. 

V. Caterpillars are of thofe infeds for which one 
has naturally fuch an Averfion, that it will eailly be 
believed there are forae that have an ofFenfive Smell ; 
and 1 ha\c aftually obfeived a fraall Kind of them 
that fraell lo like a Bug, that I have thought fit to 
give them tnat Name. ^But what perhaps will appear 
more ftrangc, is, that there is alfo a fort of a middling 
Size, w'’'cn are fmooth, and on the Approach of their 
Metaraorpnofis, have a very fweet Rofe like Scent j 
and whole Cales, being made of Earth and of Silk, 
preferve that Smell for Years together. The But- 
terfiie of another Caterpillar *, of the middle Size 
alfo, but hairy, gave, upon its coming out of its Cafe, 
a very fenfible Scent of Musk. 

Of Formica-Leo. 

I. There are few Infeds that have been fo much 
and fo defervedly admired as the Formica-Leo. 
That excellent Work the SpeBacle de la Nature 
has been fo univerfally read by the Curious, as hardly 
to let any one be ignorant of its Hiftory. However, 
a little Particular, curious enough, has yet efcaped 
the moft diligent Inquiries and that is the Manner 
in which he goes to work, when he finds Stones in 


* Menaoires fur les Infeftes, Tom. I. PI i6. Fig, 8. 

his 
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his Pit, too big to be thrown out with his Horns. 
Docs he then forfake the Place where he fettled at 
full > and docs he go fomewherc elfe to fet a new 
AmbutcadeJ Or, does he remain in his Pit, ledVing 
the Stone there, which he has not been able to 
remove > Or, after all, does he at laft contrive to get 
rid of it? and what Means' does he ufe to bring this 
End about? By unwearied obferving, I have at laft 
hd.d the Fortune to difcover the Secret of his Manage- 
ment. I have feen, that in fuch Cafes the Formita- 
Lto knows how to vary his ways of working : He 
comes out of the Groui^, gets his hinder Parts under 
the Stone, fo that it refts upon his Back, and then 
by degrees "p^ihes it towards the Top of the Open.- 
kig, keeping all the while his Poife with great Care. 
Having thus "forced it to the Edge of his Pit, he does 
not leave it there, for it might roll back again 5 he 
flierefore pufhes itiarther off, and then retires to his 
Pit'again. 

Bur foraetimes it will happen, that the poor For- 
Mica- Leo has not the good Fortune to keep the Stone 
in Poife all the j'and itirolls back dgain to the 
Bottom of the Pit, the Moment it was got to the 


Brink. This unlucky Accident does not, however, 
dtfeourage him, but he goes patiently to his Work 
rill he gets the Stoae out, Solomon fends the 
S^i ^iE^ to the Anti and we might in like manner 
'‘^^uM'^Formka-Leo tht^e impatient People who 
Labours ttpon the firft DifEculties 
L^l^efeen ibme of thefe Infe^, 
Misfortimes like thofe 1 have 
t muAo&i GorntgCi, 1 have^ 
jihought I faw OQftdeOined 
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to Hell, in the Poets, rolling a great Stone to the 
Top of a high Hill, which no fooner was at the 
Summit, but it dipt down again. 

The Naturalifts will have us admire the Strength 
of the AntSy in tranfporting their Materials : That 
of the Formtea-Leo is doubtlefs no lefs worthy of 
the Attention of all who ftiali fee, as 1 have done, 
thefe little Animals carry to the Brink of their Pit, 
notwithftanding the Steepnefi of the Slope, and the 
Crumbling away of the Earth, Stones Three or Four 
times as big as themfelves. 

II. All the Formka-Leos that have been hitherto 
obferved, move only backwards; but I have alfo 
difeovered a Species that move forwards with A£ti- 
vity. Thefe do not, like the others, lie in Ambufh 
for their Prey, but feize on it by mere Force and 
Dexterity. 

Of the PucERONS, ov Vine-Grubs. 

I. The Tucerons are pretty well known, £o that 
it will be fufficient to take notice they are that fort 
of Gnats, or /mail Flies, which ftick in great Num- 
bers to the Leaves and Stalks of Plants, and caufe 
great Deftrudion among them. What they prefent 
moft curious, and which hitherto has been a fort of 
.^Enigma, is their way of multiplying. “ In every 
“ Family of the Fucerms, fays M. Reaumur *, 
“ there are fome with Wings, and others without. 
" According to the ufual Analogy, the winged ones 


* Mmotres furies InfeBes, Tom. III. in the Preface, pag. 15. 

P p p « fhould 
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{honld be the Lialcs, and thofe without Wings 
“ the Females: But what is a great Singularity in 
“ the Hiftory of Infeds, is, that here both Sorts are 
“ Females. I have not been able to find out the 
“ Males who impregnate both the one and the oth£r 
fort. They all bring forth alive,” Is there 
therefore no Copulation among Tneerons ? Or are 
they Hermaphrodites like Mufclesf In order to 
know this, I tried an Experiment propofed by M. 
Reaumur f. I brought up, in perfefl Solitude, a 
Ruceron from the very Inflant of its Birth. The 
Expedient I had recourfe to for this, was different 
from that whieh M. Reaumur had pointed out. It 
was fuch as gave rne a Facility of obferving the little 

another. I conftantly watched it from Day to Day, 
and from Hour to Hour, for above a Month, ufually' 
beginning my Obfervations about Four or Five in the 
Morning, and fcarcely difeontinuing them till to- 
wards Nine or Ten at Night. I took care to keep 
an exadf Journal of its Life, wherein I noted even its 
kaft Motions, and the moft trifling Circumftan’ces. 
Atithe End of about i z Days it began to bre6d, and 
hasfince brought forth 95 young ones, all alive, and 
moft of them under my own Eyes. I have drawn 
up a Table, in which I have marked, with the greateft 
Ej^jOnefs poffibie, the Day and the Hour when every 
one of them was brought forth. 

I has«e already repeated this Experiment, Three 
fewral.timci^ and with equal Succefs. I have even 


t 329. 
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brought them up fucccflively in Solitude, as far as the 
Fourth Generation 5 and all of them have brought 
forth. 

, ll. Perhaps one is already front hence inclined to 
think, that there is in general no Copulation among 
the ’Pucerons. But there will yet be Ibme room 
for Surprize, when I fay, that I have alfo obferved a 
Species of them where Copulation does obtain, as it 
does among fo many other Species of InfeOis or 
Animals. The Male, like that of the Gall-infeas, 
has Wings, and is a good deal lefs than the Female. 
It is, perhaps, one of the moft eager Creatures in 
that refpeft that is in Nature : I have feen it copulate 
a great many times in one Day, both with the fame 
Female, and with others. _ ■ 

The ordinary Diftinction of the Sex is not the 
only Singularity I have met with in this Species of 
Tucerons : It has fhewn me another no lefs remark- 
able. The Females, inftead of bringing conftantly 
forth live ‘Pucerons-, Ibmetimes produce only ^ce- 
tufes, which they lay one alongfidc of the other, as 
Butterflies do their Eggs. 

Belides what relates to Generation, the Pucerons 
have offered me many other curious Particulars. I 
have feen, for Inftance, fo'me, which to call off their 
Coats, have given themfelves Motions analogous to 
thofe of the Chryfldis of the thotny Caterpillar of 
the Nettle: But' to enter into all the Particulars I 
have' met with in thefe fmall Infedts, would require 
a Volume, . 


P p p s 
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Cyinfedls qjohkh are multiplied^ as it were^ 
hy Cuttings or Slips. 

M. ’Trembley, a Relation of mine, and an ex- 
cellent Obferver, wrote to me fome time ago from 
the Hague-, that he had difcovered a fort of aquatic 
Produftion * of a Nature between a Plant and an 
Animal; that is to fay, which moved, and which had 
the outward Appearance of a Plant, together with 
the Property of reproducing what was wanting, 
after being cut or divided into Two or Three feveral 
Parts. So extraordinary a Produdion could not fail 
exciting my Curiofity, fo much the more, as my 
Ttiend dj4--o ot -e n.t et-mte-any Particulars. I fpared na 
Pains to get fome of thefe little Bodies, but all in vain. 
I only difeovered a fort of a long Worm, extremely 
nimble, upon which I refolved to try the Experiment. 
As nothing could leave the leaf! Doubt, but that this 
Infed was truly an Animal, I was alTured, that, if my 
Experiments fucceeded, I Ihouid fully make out, that 
there arc really Infeds to which Nature has given 
that ftrange Prerogative of being multiplied, as it 
were, by Cuttings, and thereby ftrongly confirm M. 
Trembley^ noble Difeovery. The Succels perfcdly 
anfwered my Expedation, and I foon had the Plea- 
fure of feeing Two Worms made out of One. But 
before I enter into farther Particulars, it will perhaps 
not be amils to give a flight Idea of the Strudurc of 
thofe Worms. Simple as they feem at their firft 
Appearance, we no fooner examine them with Eyes 
prepared and armed with Magnifying-glalfes, but we 
difeover Parts no lefs proper to excite and fix our 

See chefe Tran/aaiow^ N® 4^7. and 4^5, p. 422. 

At- 
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lAttention, than in thofe Animals we call the moft 
perfect. 

I. Their Colour is generally a reddifh- brown, or, 
mofc exa611y, that of the firft Peel of an Onion, 
Their Length is about Two or Three Inches; their 
Thicknefs that of a common Wire : They are flender, 
compofed of a Series of membranous Rings, con- 
tinually growing lels and lefs as they approach the 
Extremities ; each of thefe Rings is furniflied in its 
inferior Part with Four, Five or Six different forts of 
whitifh Thorns, fupplying the want of Legs. Be- 
fides thefe, the Outfide of the Worms ftill prefents 
iome other remarkable Particulars, and which afford, 
an agreeable View to the Microfcope ; thefe are the 
Mufcles that ferve for the Motion of the Rings, and 
which form an infinite Number of circular Lines or 
Folds, parallel to each other, which, from the Clear- 
nefs of the Skin, appear to great Advantage : The 
Head has not a conflant Figure, like that of other 
Animals ; theinfea ftretches it, fhortens it, inlarges it, 
and contracts it at Pleafure : Sometimes it fhews Two 
fmall Elevations one on each Side, which one would 
think fhould be the Places of the Two Eyes j what is 
beyond, terminates in a Point, to make it more cafy 
for the Worm to pierce the Mud. At the Place 
where the Head is biggeft, between the Two Eleva- 
tions juft now mentioned, the Mouth is placed, ter- 
minated by Two brown Strokes, which may be com- 
pared to the Figure of a Half-moon, or rather that of 
a reverfed Circumflex. When the Infc<St opens this 
Mouth, the Opening, which then appears diftindlly, 
is of a circular Shape, and garnifhed all round with 
a pretty thick Mufclej it is in great meafure this 

Mufcle, 
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Mufcle, that, by applying itfelf cxadly with its Cir- 
camforencc to a fmooth and perpendicular Surface, 
enables the Infed to make its Way in fuch Cafes. At 
rhe other Extremity of the Body, is an oblong Open- 
ing, the greater Diameter of which runs paraileT to 
the Length of the Animal, and this gives Palfage to 
the Excrements. 

But there is nothing more remarkable than the 
great Artery in thefe Worms. This VelTcl, which 
the famous Malpighi looked upon as a Chain of 
Hearts, and which m Caterpillars, as well as in many 
other iiifcds, extends itfelf in a ftrait Line all along 
the Back, is here more or lefs folded in different 
Parts of its Extent j from one End to the other, it 
is often nothing hntToMs and Doublings : Through 
thefe crooked Paffages, creeps along a Liquor ana- 
logous to Blood; from Moment to Moment you 
may fee a Drop of that Liquor, which, fetting out 
from the Extremity of the Tail, runs fucceffively 
through all thofe Windings, and at laft iofes itfelf in 
the Brain. It is eafy to trace it moft Part of its Way, 
by the alternate Motions of Contradion and Dila- 
tation, which are fucceffively excited from Ring to 
Ring, It feems as if every Part of this Artery, com- 
prehended in the Breadth of one of thofe Rings, is 
really a complete Heart, which pulhes on, to that 
which follows next, the Drop of Liquor it has juft 
received from that which precedes it. One can 
hardly be tired with Admiration of the Appearance 
which thofe continual Motions of Syjlole and iDia- 
afford; But the better to perceive it, one fhould 
fix one's Eyes upon the Middle of the Body, where 
the Artery is largeft in Diameter ; for towards the Two 
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Extremities things are not to be fecn fo difiinaiy. 
Towards the Head, about the Fifth or the Sixth Ring 
from it, the Artery appears but like a Thread, fcarcely 
difcernibie, and which, ftill diminifhing continually 
till hear the Mouth, there abfolutely ceafes to be 
vifible : But what ought moft to be taken notice of, is 
the prodigious Swiftaefs with which the Courfe of the 
Blood is accelerated in this Place ; it feems as if it 
were darted forcibly into the Brain. Towards the 
Tail, for the Length of feveral Lines, it looks as if 
there was no longer any of the fame Play ; thofe 
alternate Contractions and Dilatations, fo remarkable 
in the Middle of the Body, here confound them- 
felves with each other, fo as to be no longer diftin- 
guifhed ; In the head of them one only fees certain 
Undulations or Layers, as it were, of Clouds, fuc- 
ceeding one another with great Regularity. 

Under every Junction of the Rings, are to be 
obfcrved fmall Veffels with feveral Branches, all 
which feem to be Productions of the principal Ar- 
tery. 

Ail along and immediately under this Artery, is 
extended the Chanel of the Inteftines, lefs vifble of 
itfelf than by the terreftrial Matters with which it is 
commonly filled ; It is furnifired, like the Inteftines 
of larger Animals, with different Orders of mufcular 
Fibres, which ferve to pufh on, and thrufi: out, the 
Remainder of the Food. If one does not difeover thefc 
Fibres by the Eye, one may, at Icaft, know and judge 
of them by the EfFefts: One may fee with Amufe- 
ment, how the Excrements are driven on by degrees 
towards the Anus, the Tranfparency of the Skin 
^difeovering eafily what is under it. However, by 

reafon 
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reifon of the various Motions the Infed gives its 
Body, thefe others juft defcribcd appear for fome 
Space retrograde. 

The Earth from which thefe Worms receive their 
Nourifhmcnt, and which they digeft, is not however 
the only Matter which is admitted into their Bodies j 
the Air often enters alfo in Bubbles that are very per- 
ceptible. But whereas Fifties have the Air in their 
Bodies at their own Command, and can make ufe of 
it for railing or linking themfelves j our Worms, on 
the contrary, are, in fome meafure, maftered by it : 
As foon as they happen to fwallow a certain Quantity 
of it, it is hardly poffible for them, notwithftanding 
their continual Efforts, to get to the Bottom of the 
Water j and. they are forced to remain on the Sur- 
face, till they have got it all out again. I have feen 
fome of thefe Bubbles alternately driven towards the 
jims, and repelled towards the Head, for feveral 
Minutes together. 

Thefe are the principal Particulars, which the Mi- 
crofeope enables us to difeover in the Strudure of 
thefe Worms j which being once known to a certain 
Degree, we fhall, without doubt, the more admire 
the Wonders of their Reprodudions. 

n. I mentioned above, that I had divided one of 
thefe Worms in two. I put thefe Two Halves into 
a fort of Glafs Cup, filled only with Water, and 
attentively watched them during the following Days. 
I obferved that the Firft Moiety, that which had kept 
its Head, moved as ufuai; but what feemed to me 
far more remarkable, was, that the other Moiety, that 
had no Head, moved almoft as if it had one ; it went 
forwards, retting itfelf upon the anteriour Extremity 
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of its Body 5 and even made its Way with tolerable 
Swiftnefs. One could fee, that this was not a Mo- 
tion without Diredion, a Motion produced by a 
Caufe like that which makes the Tail of a Lizard 
move, after it has been fevered from the T runk, but 
a Motion quite voluntary, the Principle of which 
feemed not to have been defiroyed : One faw it turn 
alide at the meeting of an Obftacle, flop, and then 
creep forwards again. When thefe T wo Moieties hap- 
pened to meet, it was as if they had never compofed 
one and the fame Infed they neither feemed to 
feek nor to fly each other j each went on its own 
Way, or, if they went in Company towards the fame 
Place, the Firft generally outran the Second. But 
this latter never feemed to Ihew a fort of Will of its 
own more plainly, than when I expofed it to the 
Sun i for then it confiderably quickened its Pace. 

I had many times Opportunities of admiring the 
extreme Nicety of the Feeling in thefe Two Moieties, 
and efpecially in the Second. When I appoached to 
it the End of a Splinter, at a time when it was 
quiet, it feemed to wake, as it were, in a Start, 
even almoft before I had touched it. 

Two Days being paft, I thought fit to put into 
the Cup a little Duck- weed and Earth; The 
Eirft Moiety foon thruft itfelf among it, but the 
Second was fatisfied with hidirrg itfeif among the 
fmall Roots of the Weed, I then obferved, that, 
at the Place where it had been cut, there was 
•come out a fort of little Swelling, or Knob, ana- 
logous to that which commonly comes out on the 
Branch of a Tree ftript of its Bark, I did not diftin- 
.,£uifh this fo well in the other Moiety j this Knob 
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feemed to give the Second Moiety more Eafe in 
advancing, and it no longer feemed to b'e fo muck 
affeded by all that touched it. 

Next Day I took notice, on the Wound of each 
Moiety, of a fmall Accretion, diainguifhable by the 
Difference of Colour, which was there much clearer 
than in the reft of the Body ; the following Days it 
became yet more perceptible. In fhort, at about a 
Week's End, each Moiety was again become a com- 
plete Worm, The Head that. had fprouted out on 
the Second Part, was, as to its Form, exaftly the 
fame with that of the Firft, and equally fit for all 
the fame Fundions. Again, the new Tail of the 
Firft was in every refpedt like the old one. The 
Heart, the Stomach, ^c. had prolonged themfelves 
in ono and the other, and the Parts newly produced 
aded with no lefs Vigour than the reft 5 and new’ 
Rings had befides been produced fucceffively beyond 
the old ones. 

I took care, from time to time, to meafurc, with 
as much Exaftnefs as I could, the Growth of my 
Two Worms; and I intended to watch them on, 
with the fame Attention 5 when, at the End of about 
Eight Days, to my great Surprize, they had found 
means to efeape. 

III. This Experiment, which I thus could not pur- 
fue as far as I had wifhed, feeming to require Repe- 
tition, I undertook it again, with the fame Care : 
The Succefs did not fail anfwering : I foon had the 
Pleafure to fee my Two Moieties recover what they 
wanted, and become fuch as they had been before. 

IV. I afterwards tried to carry the Divifion farther, 
and to divide fome of thefe Worms into Three, Four,- 

Eight, 



[ 475 ] 

Eight, Ten, and Fourteen Pieces; and ad, ot aioioil 
all, recovered both Heads and Tails. 

In fliort, to fay ftill more, I cur fome of them, 
even in the midft of Winter, into Twenty-four and 
Twe’nty-fix Parts : Of the Firft Divifion into T wenty- 
four, there are about Sixteen or Seventeen, full of 
Life, and moft of which begin to complete themfelves. 
Of the Second Divifion into Twenty-fix, there ftill 
remain Seven or Eight. 

Since my writing what is before, fome of thefc 
Pieces of Worms have perilhed, though they had 
begun to complete themfelves. I have Reafon to 
believe, that, when I ftiali repeat my Experiments ia 
a warmer Seafon, more of the Pieces will thrive, and 
become complete Animals: It was proper, however, 
to try them in Winter, to fee the Difference of their 
Succefs and Progrefs. It is worth Notice, that fome 
very fmall Parts of thofeTwo Worms, one of which 
was divided into Twenty-four, and the other into 
Twenty-fix Pieces, lived about Three Months, and 
that in the Winter. For though they were in my 
Clofet, yet the Liquor in M. ReAumut’s Thermo- 
meter did moftly ftand between Four and Eight De- 
grees above Froft, which Degree of Warmth is very 
inconfidcrable; and often, particularly in the Night- 
time, it was Two or Three Degrees lower. 

It is commonly One or Two Days after the Ope- 
ration in Summer, but about Ten or Twehe in 
Winter, that the Head and the Tail begin to Pcooc 
on thofc Parts where they were wanting. The Head 
fticws itfelf firft, and lengthens itfclf continually, for 
a Week, or more, till it has attained the Length of about 
.a -Line and half; and then it ceafes to grow. I do 
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not here mean, that the proper Head has adually 
that Length } very far from it : But I here give that 
Name alfo to Pive or Six Rings, which are contigu- 
ous to the Head properly fo called. It is not fo with 
regard to the Tail, which, having foon furpaffe'd the 
Head in Length, does not leave off ftill extend- 
ing itfelfj but increafes, from Day to Day, fo 
that I do not yet know how far it may go, I 
{hall content myftlf with faying, that Pieces of thofe 
Worms, which, in the Month of July, immediatc|y 
after the Operation, were not quite Two Lines in 
Length, are at prefent near Two Inches long : But 
what may be thought more remarkable, is, that fome 
fuch Pieces have made in the fame time as much 
Progrefs, as others Pour or Five times as long. 1 have 
compared the different Growths of the Firft Moiety 
of a Worm about Two Inches long, cut on the 1 8th 
of July, with thofe of fome of the Pieces of a like 
Worm cut the fame Day into Eight Pieces ; and was 
furprifed to find the Quantity of Growth near the 
fame in both Cafes. However, it appeared that 
when the Divifion was yet carried further, the Pieces 
thence arifing reproduced what they wanted more 
{lowly than the others. 

But, if, inftead of making this Comparifon between 
the Pieces of different Worms, we make it between 
thofe of the fame Worm, we fhall obferve Varia- 
tions which we perhaps would not have expedled. 
Some of thefe Pieces will be Twelve or Fifteen Lines 
long, whilft others will hardly be Four or Five. I 
have done my utmoft to find among thofe Variations 
fome fixed Point, fome Rule, not contradided by 
Experience 5 and it has appeared to me in general, that^ 
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the Pieces neareft to the Tail are thofe which make 
the leaft Progrcfs. Among this Number is chiefly to 
be reckoned the laft. As to the Pirft, that which 
keeps the Head, though that is often the Piece which 
In an equal Time recovers the longeft Tail, yet does 
not this happen fo conftantly as to build a Rule upon 
it. My Obfervations have furnilhed me with more 
than one Proof of this. Neither is it a Rule, that 
all the intermediate Pieces, which have recovered 
Heads, will alfo recover Tails : I have Examples to 
the contrary. But what feems certain, is, that the 
State of the Worm, the Number of its Divifions, 
and other Circumflances, feem very much to influence 
all thofe Irregularities. 

The want of Nouriihment, or of fuch as is proper, 
may alfo be a Caufe, and that a very natural one, of 
like Variations. 1 faid above, that thofe Worms 
love to be in the Mud, and that they digeft it. 
Thofe Pieces which I left purpofely in clear Water, 
have ufually very well recovered what they wanted to 
become true Worms ; though afterwards they made 
but little Progrefs, and almoft all fuccefiively perilhed. 

V. The learned Dr. Hales, in his excellent Vege- 
table Statkks, relates a curious Experiment j by 
which he proves, that the Bones of Animals, when 
they are oflified to a certain Degree, do not grow 
any longer but at their Extremities. Many Obfer- 
vations have convinced me, that it is the fame with 
our Worms. The old Piece, I mean that which was 
originally cut from the Worm, docs not itfelf 
lengthen, but its Increafe is only owing to the 
Growth of thofe additional Parts, that put out at each 
Extremity. 

VI. It 
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VI. It is certainly very lingular, that the Circula- 
tion of the Blood, the Regularity of which appears 
fo effential, yet in certain Infects fufFers confiderablc 
Changes. Such are thofe which Malpighi has ob- 
fert'ed in the Silk-worm. And I do not know ff 
it is not as remarkable, that thofe I am fpeaking of, 
have never Ihcv/ed me any of thofe Variations, at 
whatever Time, or in whatever State I have yet 
obferved them, either whiift intire, or when cut into 
feveral Pieces. I have conftantly, in all thefe Cafes, 
feen the Liquor that ferves them inftead of Blood, 
circulate from the Tail towards the Head, and that in 
Pieces which were fcarcely half a Line in Length, or 
which, to fpeak more properly, were only QramU of 
Tlefh. 

I was, by this, able to diftinguifh the anteriour End 
from the pofteriour ; and to be as fure as poffible, 
that it is always the anteriour, on which the Head 
appears again. 

VII. Among thofe Plants that may be raifed from 
Slips and Cuttings, there arc fome that feem to have 
this Property to luch a Degree of Perfedion, that the 
Jeaft Twig will become a complete Plant again. 
Hath the great Author of Nature, when He or- 
dained, that certain Infeds, like our Worms, fhouid 
refemble thofe Plants in this Particular, allowed them 
the Power of being reproduced to the fame Degree ? 
Or, which is.the fame thing, will this Reprodudion 
take place in whatever Part the Worms are cut ? I 
have thought this worth inquiring into. In order 
to it, I cut off from one of thefe Worms both the 
Head and the Tail j that is to fay, I parted from 
each of its Extremi-ties a Piece of the Length of 
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about a Line. Both Pieces perifhed in about Twenty- 
four Hours, the Tail firft, and the Head after. As 
to the Body, it continued to move almoft as if I had 
not made the Operation. I have even feen, what 
appeared to me extremely remarkable, that, a few 
Moments after, it thruft itfelf into the Mud, making 
ufe of its antcriour Extremity, as of a Head, to bore 
its Way through. I have repeated this Experiment 
with the fame Succefs : So that I am confident I may 
affert, that there are in the Body of thefe Worms at 
lead Two Points, where, if they are cut, the Repro- 
duftion will not take Place. The one is about the 
Eifth or Sixth Ring from the Head ; the other, at an 
equal DIftance from the Extremity of the Tail. Is 
not, perhaps, the Condition of the great Artery in 
thefe Two Parts the Caufe of it ? This indeed feems 
to me probable; remembering, however, that what 
r have juft faid only relates to the Two Pieces de- 
tached from thofe Extremities j for, as to the inter- 
mediate Body, it not only continues to live, but it 
is .even not long before it regains ail that was taken 
from it. Where then does the Principle of Life 
refide in fuch Worms, as, after having their Heads 
cut off, ftill fhew not only the fame Motions, but 
even the fame Inclinations? Yet what is this Diffi- 
culty, compared with many others, that at the fame 
time prefent themfeivcs to our Mind ? This wonder- 
ful Reprodudtion of Parts, is it only a natural Con- 
fequenee of the Laws of Motion? Or does it rather 
depend on a Chain of minute Buds or Shoots, a fort 
of little Embryos, already formed, and lodged where 
the Reproduftions are to begin : Are thele Worms 
only mere Machines, or are they like more perfeft 

Ani- 
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Animals, a fort of Compound, the Springs of whofe 
Motions are aduated by a kind of Soul? And, if 
they have within themfelves fuch a Principle, how 
can this Principle afterwards appear in every diftind 
Piece ? Shall we grant, that there are in thefe W orms 
as many fuch Souls as there are Pieces of the fame 
capable of becoming complete Worms? Shall we 
believe, with Malpighi, that thefe forts of Worms are 
all Heart and Brain, from one End to the other ? This 
may be 5 and yet we know but little the more for it. 
After all, we muft content ourfelves with admiring 
the aftonilhing Works of the Great Creator, 
and fit down in Silence. 

Vin. The Nicety of the Senfe of Feeling in Spiders 
has been much talked of; yet do not I know whe- 
ther our Worms may nor, in this Particular alfo, 
Ihew fomething ftill more fbrprifing. I have already 
obferved, that upon bringing near them the End of 
a Splinter, they begin to frisk about, almoft before it 
reaches them : And I have fince made other Experi- 
ments, which leave me in doubt, whether it is not 
rather to their Sight than to their quick Senfe of 
Feeling, that I ought to abferibe what I obferved in 
this refped. I have found, that, when the firft Rays 
of the Sun came to fall upon the VelTels of Water 
in which I kept thofe Infeds, their Motions feemed 
prefently to become more lively. I have fancied, at 
leaft, that I faw the fame thing, when, after having 
put them into the Shade, I threw the Light of the 
Sun upon them from a Looking-glafs, or when I 
obferved them by Candle-light : But what feems lefs 
liable to Miftake, is, that I have feen fome of tlicm 
.creeping about in the Moon-£hine, that in the Day-light 
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kept themfeives conftanciy folded together. I vvoul.'i 
not, however, venture to determine any thing upon 
this, till I am better fatisfied by new Experiments. 

. IX. A Twig of JVtlio'-sJ, Topkr, &c. planted in rhe 
Earth, takes Root there, and loon becomes a Tree, 
the leaft Twig of which wiii, in its Turn, become 
another. There is no End of this; and it is the fame 
with our Worms. If we cut thofe that have been 
produced by Sedlion, and do not carry the Divifion 
at once beyond Twelve or Fifteen Pieces, we fhali 
not fail of having fo many Animals. I have had 
Worms from the Fifteenths, and even the Twenty- 
fourths, of former Halves and Quarters ; and I reckon, 
that in Two Years time I mighr, if I would, breed, 
after this manner Forty or Fifty thouland Worms 
from one fingle one. 

X. But how do thefe Worms propagate? Arc they 
^viviparous or oviparous 7 I fhall juft mention an 
Obfervation that to me feemed fingular : As I divided 
one of thefe Worms into Eight Pieces, I faw fome 
earthy Matter oultng out of one of the Pieces near 
the Head, in the mldft of which I perceived fome- 
thing moving like a whitiih Thread. I, at firft, made 
no doubt but it was fome VelTel, or like Piece 
of the Body of the Infedt, which, not being quite 
feparated from it, might ftill draw from thence the 
Principle of its Motion : But, taking to my Affiftance 
a good Magnifying-glafs, I was much furprifed 
when I faw, that this fuppofed Veffel was a fmall 
Worm, and exactly of the Figure of that, in the 
Body of which it had before been inclofed. I 
immediately rcfolved to bring it up; and, to this 
End fet it apart in a fmall Veiiel filled with Water, 

R r r into 



[ ] 

into which I put alfo a little Earth. It was not 
long before I was fenfible, from the Quicknefs with 
whfch it thruft itfelf into it, that I had fatisfied its 
Wants : However, from time to time, it carne ont 
again, and {warn about. I could not but admire the 
Livelinefs of all its Motions ; and it was much like 
one of thofe little Eels, which, by the Micro- 
fcope, are difeovered in Vinegar. I watched it thus 
above Six Weeks, when, by an unforefeen Acci- 
dent, I loft it : I was, however, already, in part, im 
formed of what I hoped to learn; I mean, whe- 
ther this Worm, which 1 had brought into the 
World by a fort of Cafarean Operation, would 
not only continue to live, but would alfo acquire a 
greater X<ength , and this I had feen happen ; for 
the Worm^ which at fitft was hardly a Line in 
Length, was above as long again, when I had the 
Accident of iofing it. It feems therefore natural to 
think, that if it had lived longer, it would have been 
a Worm exaftly like that it came from. And I have 
looked upon this as the more probable, becaufe 
Thirds of thofe Worms have alfo produced others- 
and exaftly like themfelves. 

I have examined feme of thefe little Worms with 
the Microfeope, and obferved Two Particularities 
in them, which I have thought worth Notice : ly?. 
Long Hairs placed on the Sides of the Eody, Two at. 
each Joining of the Rings. %dly. That the Chanel 
of the Inufltnes, the great Artery, dye- appeared 
interrupted for about Two-thirds of the Length of 
the Body, fo that for a Space, which to the Mi- 
crofeope appeared of about Two Lines, the Whole 
was fo traafparent, that nothing could be diftin- 
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culfhed 5 whereas CTery-where elfe, except about the 
Five or Six Firft Rings, the Parts in Queilion were 
plainly vifible : And efpecially the Stomach, by reafon of 
the earthy Sabftance it was filled with. I have Reafon 
t6 think, that thefe fmall Worms, obferved again 
with frefh Attention, will Chew me ftiil fomething 
new, in their internal Parrs. I divided one on the 
2 8th of March, in the Place where I have faid 
that the Vifeera appeared interruptea. Next Day 
the Two Pieces buried themfclvcs in the Mud ; and 
on the Firft of Jpril, being both applied to the Mi- 
etofeope, the Latter was found to have already got 
a Head as well-formed as that of the other Piece, 
and which had already begun to perform its natural 
Office of giving Admittance to the Food. It is 
remarkable, that Worms fo tender, and fo fmall, go 
through the Operation fo well, and complete them- 
felves fo fpeedily even in cold W eather. This confirms 
what I fhall obferve below, that the more {lender 
thefe Infeds are, the fooner they complete them- 
ielves. 

This unexpeded Obfervation fet me upon examin- 
ing more carefully the internal Parts of thefe Worms. 
With the Help of a good Magnifying-glafs, I thought 
I diflinguiOied, in the Infide of one of the biggeft on 
both Sides of the great Artery, fmall Worms like thofe 
I have ipoken of atove : I favv them move diffeicnc 
Ways, extend themlelves, and wriggle about. But, 
having had rccourfc to the Microfeope, I began to 
doubt whether that I had before feen was really 
.what it feemed to be. It then appeared, that what 
I had taken for Worms, were rather the Branches 
of thofe Vclfcls, accompanying the great Artery, 
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and participating of the Motions of the Syflole 
and ‘■Diafiole of that Vcflel, Neverthelefs, having 
again refumed fevcral times thefe Trials, I have again 
been pcrfuadcd, I faw the fame Appearances of fmall 
living Worms ; which makes me ftill uncertain of the 
Truth of this Particular, and unable to determine what 
I ought to think. 

XL We cannot enough admire nor acknowledge 
the wife Conduct of Nature, in the Multiplicatiori 
of the Species of Animals and Vegetables; foraf- 
much as we fee, that thofe which are moll ufeful to 
us, commonly multiply, either in a greater Propor- 
tion, or may be raifed with greater Eafe. But what 
End could that Wifdom, which docs nothing in vain, 
have propofed to itfelf, in granting to fuch Infefts as 
thefe a Property and Prerogative, which Animals, 
far more excellent in our Judgment, feem noways 
intitled to? It is even certain, that thefe Infers 
naturally make ufe of this Power ; and it is really 
true, that the fame Wonders I have fecn operated 
in my GlalTes, are alfo performed every Day in the 
Brooks where they live. I have there met with 
Worms, fome of which had yet no Heads, and others 
that only began to recover them. But, which is more, 
I have found fome in the fame State as thofe which 
had loft both their Heads and their Tails, or which 
had been divided into more than Two Pieces; and 
ail thefe have afterwards fully completed them- 
felves under my Eyes. Can this therefore be a 
natural way of multiplying with thefe Infers } Is k 
neceffary, that, in order to bring forth new Worms, 
their Body fliould be divided and broke to Pieces.? 
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Or thofe which I have found divided, were they fo only 
by any Accident? I could hardly have hoped, that my 
Obfervations would have furnirned me with Aniwers 
to thefe or the like Qucftions; But Worms of this 
fotf, which I kept intire, having divided themfclvcs of 
their own Accord, have made me think, that this 
Accident fometimes proceeds from their having thruQ: 
themfelvcs too far into the Earth, or from that Earth’s 
being of too hard and refilling a Nature. It may there- 
fore I'eem the more fit, that thefe Inlefls, whofe Bodies . 
are very tender, and liable to be feparated, fhould repro- 
duce what they loft in the manner I have been fpeak- 
ing of. 1 have farther obferved, that they arc fub- 
jed alfo to a fort of Diftemper,. analogous to the 
Gangrene, that fometimes rots olf confiderable Parcs 
of their Body 5 which, however, they recover after- 
wards, like thofe others which have had the fame 
Parts cut away, 

XII. Another fort of Worm, upon which I have 
begun to make Trials, is alfo found in the Water. It 
differs particularly from that I have been fpeaking 
of, in that it is confiderably thicker. I have di- 
vided feme of thefe in the Summer Seafon into Two, 
Three, and Four Pieces. Some have recovered the 
Head and the Tail 5 but that only after the Space of 
Twenty Days, during which they always lay like 
dead. They lived above a Month after, in a State very 
little different, as to outward Appearance 5 and after- 
wards perifhed, without making any farther Progrefs. 
The confiderable Difference between the Times in 
which the Pieces of thefe laft Worms complete them- 
fslves, and thofe employed by the former, with the 
greater Difficulty in their Succefi, do they not chiefly 

pro: 
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from tlicii* Thicknefs? And is it not poflibly 
a Rule, tliat the flenderer Worms of this Clafs au% 
the fooiier the Pieces feparaced from them will 
rcliunc what is warning? I fliouid incline to think 
it is fo. 

XIJI. But if the Water has its Infeds, thus pro- 
duced from Cuttings, the Earth is not abfolutely 
without them. It alfo contains fome perhaps yet 
more deferving our Admiration, than all that have 
hitherto been obferved in this Kind. Thofe I mean, 
are W^orms not to be fought for from jApan or C/hinA j 
but Infcds to be met with every-where, and which, 
-'n the Eye of the Vulgar, appear the mod contempti- 
ble. In fhort,they are only the common Earth-worms. 
'When I began thefc Inquiries, I judged thefe W orms 
more proper than any others to be put to the Trial. 
Two things perfiiaded me to it: ift, Their enormous 
Size, in comparifon of thofe I had begun to work 
upon : And, zdlj. The Manner in which they pro- 
pagate. Every body now knows that thefe Worms 
are Hermaphrodites-) but not fuch as I have fliewn 
the ^ucerons to be : That is to fay, that an Earth- 
worm, though it is of both Sexes, cannot ingender 
without the Concurrence of its like. I have there- 
fore divided fome of thefe into Two, and others into 
Eour Pieces j and fome of them, at the End of about 
Three Months, which they have paffed in a fort of 
Lethal^, did then proceed to refume both Heads and 
Tails. The Reproduction of the Anus is no long 
Work, a few Days are fufficient for it; but it is 
otherwife with the Head; that does not feem to 
perform its Functions in the Pieces of divided 
Worms, till about Seven Months after the -Operation. . 

Now 



[ 4*7 ] 

Now what further excites my Curio/itv, is, fo 
know, whether they wiil copulate ; if they do, the 
Wonder will be at its higlieft Pitch. As for what 
remains, I have made a Remark, notto be here paifed 
over, both upon Earth-worms and Water-in feds j 
which is, that the pofteiiour Parts always appear to 
fuffer more in the Operation than the anteriour. 
We fee the former immediately giving itfelf, as it 
were, convulfive Motions, whilft the latter, alnioft 
conftantly, moves about as ufual. 

XIV. I have aifo made Experiments, but without 
Succefs, on feme forts of terreftrial Millepedes i like- 
wife on feveral of thofe kinds of Worms which me- 
tamorphofe themfelves mtoTipul^y or Water- fpidersj 
but no one of them has fucceeded. 

Thefe are the Obfervations I have begun to make 
upon fo intcrefting a Sub)ca. If they are compared 
with what ftill remain to be made, they mull appear 
extremely imperfea j and I myfeif look upon them 
as no other than a rough Sketch of what others may 
polSbly do hereafter. 

Charles Bonnet-, 

Geneva^ March Correfpondcnt of thc Royal 

14. 174a, N. Academy of Sciences ziRaris^ 

y. S. I ihouid be unpardonable, if I did not en- 
deavour to do all the Juftice to Mr. Trembkys 
Obfervations that is due to them. He has excel- 
lently proved, that the aquatic Produftion, which he 
wrote to me about, is a true Animal, and of the 
Species of the Tolypus, which, befides the furprifing 
Property of reproducing its Parts, has aifo another. 
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of multiplying itfclf by Sprigs or Suckers. Nothing 
can exceed the Sagacity with which he has condadcd 
thofe Experiments that have led him into the Know- 
ledge of things fo very wonderful and furpnring,ghat 
they may truly be laid to exceed all that NatJal 
Hiftory had yet afforded of this Sort. 


Ilf. j4n Account of an enctraovdinary Cafe of 
the Bones of a Woman growing foft and 
flexible^ communicated to the Royal So- 
ciety by Mr. Sylvanus Bevan, F. R. S. 

May y. E Wife of onc B. S. in the Year 

i 7 +j- 1738. was taken with a Diabetes, 

with the ufual Symptoms, viz. A frequent and copious 
D'.fcharge by Urine,*a gradual Wafting of the Body, a 
heclic Fever, with a quick low Puife, Thirft, great 
Pains in her Shoulders, Back, and Limbs, and Lofs of 
Appetite. She continued in this manner Two Years, 
(notwithftanding the Ufe of Medicines generally pre- 
Icribcd in fuch Cafes) much emaciated; at which 
time fhe was attacked with an Intermittent, which 
loon left her^ after which the Diabetes gradually 
decreafed, fo that in fome few Months (he was intirely 
free from that Diforder, but the Pains in her Limbs 
ftill continued. She recovered her Appetite very 
well, breathed free and eafy, and her Hedic very 
much leffened, though Ihe had fome Appearance of 
it at times- 

About Eighteen Months ago, Ihe had fuch aWeak- 
nsfs and Pains in, her Limbs, that it confined her to 

h«r 
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her Bed altogether ; and in a few Months her Bones 
in her Legs and Arms felt foraewhat foft to the 
Touch, and were fo pliable, that they were bent into 
a jCurve ; but, for feveral Months before her Death, 
they were as Umber as a Rag, and would bend any 
way, with lefs Difficulty than the mufcular Parts of a 
healthy Perfon s Leg, without the Interpolition of the 
Bones. 

The 1 2th April 1742. after a long and tedious 
Illnefs, fhe died, near the Age of Forty : And, having 
the Confent of her Friends, I had the Curiofity to 
examine more particularly into the feveral Matters 
before-mentioned. Upon raffing the Cutis, I found 
the Membrana Adipofa much thicker than I expeded 
in a Perfon fo much emaciated ; The Sternum and 
Ribs, with their Cartilages, were very foft ; and all 
the cartilaginous Parts of the Ribs, at their Articu- 
lations, from the Clanjkk downwards, were doubled 
over one another on the Left Side, about an Inch, 

in this Form — , only flatter. Upon railing 

the Sternum, I found the Lungs adhered very clofe 
to the Ribs, for Four or Five Inches on each Side ; 
but were more loofe and flaccid than ufual, and much 
lefs in Size : Her Heart was of the common Bigneft. 
Upon viewing her Liver, I found it at leafl: a Third 
Part bigger than common 5 and her Spleen was about 
an Inch and a half in the longeft Part, and a Quarter 
thick : The Intejiines were very much inflated. 

She had Appearances of feveral Anchylojf'es s 
formed in the fmail Joints, wz. carpal and meta- 
carpal Bones ; bur, upon laying them open, I found 
them only like a thin Shell : The cartilaginous Epi- 
phyfes of the Bones were intirely diflblved, and 

S f f no 
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no Parts of the Heads of the Bones remaining, But an 
Outiide, not thicker than an Egg:-fhell. 

Upon making Incifions in her Legs and Arms, 
Five or Six Inches long, I found the outer Lamincs 
of the Bones fbft, and become perfedly membranous^ 
about the Thicknefs of x)x€^erttoneMmi containing 
(inftead of a bony Subftance) a Fluid of the Confidence 
of Honey, when it is thick, of a reddifh Colour, not 
at all difagrccable to the Smell : There was no Ap- 
pearance of any Bones in her Leg and Arms, except 
near the Joints, which were in part dilfolved, and 
what remained were very foft, and full of Holes, like 
a Honey-comb: Alfo the Bones of the Head would 
eafily give way to the PreCfure of the Finger. 

It is remarkable, that thofe Parts of the Bones that- 
ate the moft compaft and hard, were firft difiblved, 
while their Heads, which are more fpongy and fofr, 
had not fo intirely loft their Subftance. 

When fhe was in Health, fhe was Five Feet high, 
as I am informed by her Husband : I meafured her 
after her Death, and ftie was but Three Feet Seven 
Inches in Length, though all her Limbs were ftretched 
out ftrait, which is Seventeen Inches fhorter than fhe 
was in her Health : The Bones, which ferve as Levers 
for the Mofcles to adupon, being diftblved, thcfc had 
nothing to keep them extended in their ufuai Pofition. 

The Pcrfon was under the Care of Dr. Cad'wal^ 
hder of Tenfilvania. 


IV. Ex- 
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IV. Etxtira^s of T^o Letters from Dr. John 
Liniflg, nyjician Charles-Town m South 
•Carolina, ?<? James Jurin, M.D. F. R. S. 
giving an Account of Statical Experiments 
inade feveral times in a Day upon himfeJf 
for one whole Year^ accompanied with Me*» 
teorological Obfervations 5 to which are Jiih- 
joined Si^e General Tables, deduced from the 
whole Tears Courfe. 


SoiitJo'CaYoltfiay C^haTlcS” 
SIR, Town, Jan. 22. i 74 ?- 

ReailMiytg. ^ | "'HAT candid and generous Prin- 
1743* ^ which fo univerfally pofTefTes 

the Breafts of all true Friends to phy/tcai Literature, 
difpofing them to give Affiftance and Advice, even 
to fuch of the IlUterati who fhew a Difpofition of 
Inquiry after Truth ; and that eminent Charader you 
fo juftly bear in the Learned World; were fufficient 
Arguments with me, to lay before you, as a Spe- 
cimen, one of my Meteoro-Statkal Tables: The 
Favour of your Opinion of the Alethod I have oblen''ed, 
will be moft acceptable. 

I began thcfe Experiments the Firft of laft March, 
and have continued them ever fince, with the Lofs 
only of a few Days ; and propofe to continue them 
till the Year is finifhed, afterwards fhall make them 
a few Days in every Month, and as conftantly as 
,poffib!e in epidemic Seafons. 

S f f a 


What 
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Wliat firil induced me to enter upon this Courfcy 
was, that I might experimentaljy difcover the In- 
fluences of our different Seafons upon the Human 
Body i by which I might arrive at fome more cert^n 
Knowledge of the Caufes of our epidemic Difeafes, 
which as regularly return at their ftated Seafons, as a 
good Clock ftrikes Twelve when the Sun is in the 
Meridian; and therefore muft proceed from fome 
general Caufc operating uniformly in the returning 
different Seafons. 

Kell, indeed, has obliged -the World with h\s Sta- 
tical Experiments, but thefe his extenfive Praftice 
made lefs perfed than he could have wifhcd, having 
many deficient Days, and he feldom gives the diurnal 
Perfpiration. Had thefe been carried on with all the 
Conftancy poflible, they could not have fo clearly 
demonftrated the Changes made in the Animal Oeco- 
nomy, in the feveral Seafons, as would a Courfe of 
fuch Experiments made in our Clime, where thofe 
Influences are in a much more eminent Degree ; and 
where the Excurflons from Heat to Cold are very 
confiderable, and often hidden, I having feen 30 
Degrees Difference in 24 Hours by Fahrenheit’s 
Thermometer. 

SanBorius,. it is true, lived in a warm Climate, and 
has deduced many ufeful Aphorifms from his Expe- 
riments ; but then he has not left us the Experiments 
thcmfelves : Hence we are not only deprived of the 
Authorities from whence he deduced his Aphorifms, 
but iikewife of a long-continued Series of Experi- 
ments; from whence the Changes induced upon the 
human frame, in the different Seafons, might have 
experimentally appeared. 


From 
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From the Hiftoties of ■ the Air and epideinic Dif- 
cafes, we learn what Conftitutions of the Air are 
produftive of certain Difeafes: Were we, however, 
OQce furiiifhed with a Courfe of Statical Experiments’ 
of one whole Year, together with the Hiftory of the 
Weather, we, probably, might have more diftind 
Views of the Nature of the Difeafes themfelves, by 
knowing experimentally the Changes produced in our 
Conftitutions, difpofing us tofuch and fuch Difeafes, 
in certain Periods of the Year. 

To thefe Tables I likewife would have added an 
Analyfis of a little of my own Blood and Urine, in 
every Month, with the Blood’s Cohefion, could I 
have got the Inftruments : But that I propofe after* 
wards to do, if I can get the fame Kind which Dr. 
JLmgri^ anaiyfed the Blood, with, and an In- 
ftrument exaftly the fame with his, for meafuring the 
Blood’s Cohefton.. 

The Method I have obferved in the Tables is this r 

I weigh myfelf twice every Day, once in the Morn* 
ing immediately after I rife, and again before I go to' 
Bed at Night. As in July i. my Weight at 6^ m. 
was/iAi65.i3.o.atiointheNightwas 167. 

Twelve Ounces was the Quantity of Urine excreted 
from in the Morning, to 10 1 that Night: And 
9|- Ounces was the Urine from 10 p.m. of the Firft 
Day, to 7 i in the Morning of the Second Day. The 
Bigures placed in the next Column, direflly oppofite 
to thefe Quantities of Urine, exprefs the Quantity 
perfpired in the fame Space of Time; e^g. 68 Ounces 
and 3 Drachms was perfpired betwixt 6 \ a.m^ and 
io\ p.m. m the Firft Day, and 2 3 -I Ounces the Quan- 
tity 
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tity perfpired from io| p. m. of the Firfl Day, to io| 
a. m. ui the Second Day. 

The Number of Pulfes I take in the Morning, and 
immediately before I go to Bed at Night. 

In the Column titled Excret. Ah. the Quantity 
is in Ounces and Drachms. When the Figures are 
placed in the upper Part of the Column, that Excre- 
tion was in the Morning 5 when in the middle or 
lower Part of the Column, then it was m the Middle 
of the Day, or in the Night before Bed-time. Wheic 
I, 2, or 3, occur in a Column, they exprefsthe Num- 
ber of Stools that Day, as in July 6 . there were 3 
Stools, 

The Figures placed in all the reft of the Columns, 
are in Ounces and Decimals: The Calculations I 
made with a Two Foot Hiding Gunter’s Scale. 

In the Column Urina 24 hoTarunty you have the 
Urine of 24 Hours calculated each Day 5 becaufe, as I 
do not always weigh at one Hour in the Morning, 
the Space of Time betwixt Two Morning Weighings 
muft be unequal ; whence the Difference betwixt the 
Quantities of each Day does not appear ; as from July 
I. to July is 25 Hours, and 

the(^antity of Urine in that Time amounts to 21 -f 
Ounces, which, calculated to 24 Hours, is 20.62 
Ounces. In the fame Manner have I calculated tlie 
Perfpiration of 24 Hours. 

In the Column Urina Diutnu 6 Hor&rumy is the 
mcanQiuaiMity of Six Hours diurnal Urine calculated 3 
as July 1. &om 6 \ a. m* to lo-- p.m. being 16 
Hours, the Quantity of Urine in that Time is la 
Ounces 1 which>.c 4 cuiatcd to Six Hours, (upon Suppo- 

fition 
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fition that the Utiac was equally fecreted in all thefe 
Hours, which we know never can be) amounts to 
4.50 Ounces. 

,In the fame Manner have I calculated the Noaurnal 
Urine of Six Hours, and the Diurnal and Nodurnal 
Perfpiration of Six Hours 5 which ferves very well in 
the following Columns, to fliew their Differences, 
where they are compared together. For the Space 
of Time in which the Diurnal Urine and Perfpira- 
tion are excreted, is much greater than that in which 
the Nodturnal Urine and Perfpiration ate excreted 5 
whence, without comparing them together, by taking 
their Means in equal Spaces of Time, their Difference 
would not appear, as it now does in thefe Tables at 
firft Infpeftion. 

In the Column Vtginti qnatuor HorarumExcretHi 
is the whole Quantity excreted in Z4 Hours, which 
is fbohd out by adding together the kobls, and the 
Urine and Perfpiration of 24 Hours by Calculation j 
whence the exaft Quantity retained, or e contra^ in 
every 24- Hours, appeal* in the faecce^idig Tw6 Co- 
lumns. 

By thefe tedious Calculations, I hav^e endeavoured, 

rnuch aS poffible, to prepare the Tables for Ufe, 
that luft DeduiSions may mdre eafly be drawn from 
them. 

In the Columns Ctbmm ^anfit. & 7 otulm~ 
tonm §^ttnut. the Quantities are in Ounces and 
Drachms. The Weights I hav4 ufed ate 6ogrs = 
I Drachm, s Drachms i= i Ounce, tS Ounces = 
one Pound. 

The Cloaths in which I drefs before I weigh 
myfclf are taken care of, fo that.their Weigher i^atl 

vary 
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vary as little as pollible in the different Changes of 
the Air’s Humidity. 

In the Summer, as Opportunity ferved, I weighed 
niyfelf every Hour, Second or Third Hour, through 
the Day, to inveftigate the Difference of the Urine 
and Perfpiration, in different Hours of the Day, 
under different Circumftances ; One Table of which 
I now fend you, in which the Urine and Perfpiration 
are like wife in Ounces and Drachms, and is to be 
read together with the Account of the Quantity of 
Meat, Drink, and Exercife ufed j g. 

July 3d, betwixt ii i and l^\y I drank to Ounces 
of Punch, ufed no Exercife, was not expofed to the 
Wind, and was cloathed in a Holland Jacket un- 
buttoned; Made in that Hour, One Ounce of 
fiammeous Urine, and fweated fo cxceffively, the 
Heat of the Air I fat in being 87, that both my Shirt 
and Jacket being wet with Sweat, was obliged to 
fhift: Whence, though the Perfpiration was, no 
doubt, greatly diminiffied by the Coldnefs of the 
wet Cioaths, towards the End of the 1 1 Hour, yet 

I perfpired betwixt iif and laf, i4f Ounces. 

Haying fhifted, and being cloathed in a Holland 
Jacket and Chinee Gown, was expofed, betwixt 12^ 
and 2I, to the Third Degree of the Wind’s Force? 
eat I of Ounces of roafted Lamb, Bread and Shallots, 
drank 40 Ounces of Punch, and ufed no Exercife j 
in thefe Two Hours made 3 f Ounces of Urine, and, 
being expofed to the Wind, perfpired only 12 Ounces, 
though I fweated a little all the Time, and though 
the natural Heat of the Air was the fame as in the 

former Experiment. The fame Day again, betwixt 

sf and 5 i,/. m, my Gloathing being the fame, and 
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ufing noExercife, I drank betwixt 2 3 and 25 Ounces 
more of Punch ; and the Air being cooled the 
Clouds overlpreading the Heavens, the (^ianti!'y oi 
Urine was greatly incrcafcd, amounting in tn^le n-l 
fibiirs to 2 8-1 Ounces; but the Perfpiration was io 
much diminilhed, that the Quantity of humid Par- 
ticles attracted by my Skin exceeded the Quantity 
perfpired in thefe 2 Hours by 8 -y Ounces. T wo 
more Inftanccs of this Attraftion you have in the 
fame Table ; and, no doubt, it often occurs in the 
Summer, and might be difeovered by any who can 
conveniently weigh thcmfelves every Second or 
Third Hour of the Day. Here there was no Waftc 
of the Fluids, the predifponent Caufe, according to 
Kei/, of fuch Attraflion, but Reafon to fufpcct the 
contrary, by drinking fo plentifully of Punch. 

The Punch, or ‘Diapente, as 1 have improperly 
called it, is made thus: Take Water 2 Pounds, Sugar 
i-j Ounce, recent Juice of Limes 2j[ Ounces, R.um 
3 1 Ounces. M. This is the Punch we commonly 
drink in the Summer j but that which we drink in 
the Fall and Winter is richer, having more Suggar 
and Rum, and Icfs of the Acid. It is a pleafant, 
fubacid, cooling and exhilarating Drink ; and proves 
an excellent Diaphoretic in warm Weather, and a 
good Diuretic in cold Weather. 

The Barometer is a common portable one; the 
Diameter of its Bore is about f of an Inch. 

The Thermometer is Fahrenh'eifsi the other 
Thermometer is made by Thomas Heath, in London-, 
and is divided into 90 equal Parts 65 is the freezing 
Point, and 49 temperate : I fufped it to be the fame 
with Hanksbfs, and have called it fo in the Tables. 

' T 1 1 The 
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The Hygrofcope is a Whip-cord, prepared after 
the fame Manner as that of the Socieiy's in EJin- 
bnrgh ■, the Difference betwixt its greateft and Icaft 
Length, by their Manner of Preparation, I found to 
be Five Inches , for which I made an Index Five 
Inches long, and divided it into lOO equal Parts, the 
Fil'd of which is the Hygrofcopc’s gteateft Length. 

Thefe Inftruments are conveniently placed on the 
Outfidc of a N. E. Window, in a large fquare Box, 
about 3 Feet broad, 6 Feet high, and i \ Feet deep ; 
which is fo conftrudlcd, that neither the Sun nor 
Rain can have Accefs to the Inftruments, and is at 
the fame time fufficiently perflated to fhew the Tem- 
perature of the "Air, having a great Number of large 
Floles, regularly placed, and paffing obliquely up- 
wards, in both Sides, and in the Front, with Weather- 
boards placed over each Range of Holes, fo as to 
hang over them obliquely downwards j and has like- 
wife a large Window in the Front, which is open 
from Morning to Bed-time : The Shutters of the 
Window are in many Places perforated obliquely 
upwards, that the Air may have a free Circulation 
through the Box, when the Window is ftiut at Night. 

In the Column C^li Facies, I have only taken 
Notice of the Sky’s Appearance from the Zenith to 
within about 30 Degrees of the Horizon. 

N. Nnbes. ' Small Rain. . Thunder. 

Op. Opaces. “ Greater Rain. And 

Ob.ObduSum. Very great Rain. 

T. Tenues. 

The Characters for Rain exprels the Time in which 
it rained, according as they are placed in the Column. 
When in the upper Part, it rained in the Forenoon: 

la 
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In the middle, Rain about the Middle of the Day : 
In the under Part, Rain in the Evening, or Night 
before Bed-time; and when placed upon the Lines 
which divides the Days, then it rained in the Night. 

I have obferved the fame Rule with the Character 
of Thunder, in placing the upper Part of it a 
in the fame manner as of the Charader of Rain ; and 
iikewifc have placed it in that Diredion, by which 
the Point of the Compafs where the Thunder began, 
may be known, the Part (a) pointing to the Place 
where the Thunder began, fuppofing the Points of 
the Compaxs to lie in the fame manner in the Tables 
as in Maps. The numerical Figures placed upon its 
Left-hand, exprefs the Degree, Violence, or Conti- 
nuance of the Thunder, 4 being the greateft. 

Of the Wind’s Force, 1 am obliged to judge by my 
Senfes. Four Degrees of it being infufficient in fuch 
Experiments, I have made Eighr. For a fmalL In- 
creafe of the Wind’s Force has a confiderable Influ- 
ence in fweeping away the Heat of ourCloaths; and, 
thereby cooling the Skin, diminilhes Perfpiration. 

The Depth of the Rain is in Inches and Decimals. 

I make Three Obfervations, by thefe Inftruments, 
of the Weather every Day, ws. in the Morning, and 
at Bed- time, at the fame Hours in which I w’eigh 
myfelf, and the other at Three p. m. 

Cubiculi CaloY is the Heat of the Room where I 
deep or lit, by Fahrenheit’ % Thermometer,- have 
mentioned in the Obfervationes MiJ'celL when I was 
expofed, in it, to the Wind. 

Thus have I now fpent near One Year, wdth no 
fmali Labour, Confinement, and Expence in the 
Lofs of Pradice, in making thefe Experiments and 

T 1 1 2 Cal- 
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Calculations;, and if they will be of any Service to 
Mankind, of which you are the oioft proper Judge, 
fhall then obtain all I had in View, in entering upon 
the Courfe. I am, 

SIR, 

Your much obliged, 
and ‘verj humble Servant, 

John Lining. 


South-Carolina, Charles- 
SlR, Town, April n. i74i* 

May T9. E A Bs Three Months ago, I fent you 

> 7+3- One Table of my Statical Experi- 

ments, as a Specimen, praying your Opinion of the 
Method, and if they promifed any Helps towards the 
Advancement of the Medical Art. I will not take 
up your Time, in giving you the Reafons which firft 
induced me to undertake a Courfe of fuch trouble- 
fome Experiments for One whole Year, which I have 
now finiftied: However, I prefume, that a Courfe of 
fuch Experiments, made in a Clime where the Excur- 
lions from Heat and Cold, in the different Seafons, 
are very great, and the Tranfitions often furprifingly 
fudden, thefe Experiments, I fay, made almoft 
every Day through the Year, wherein the Days 
Urine and Perfpiration are diftinguifhed from the 
Night’s, may be of fome Ufein illuftrating the Na- 
ture and predifponent Caufes of Epidemic Difeafes, 
which fo regularly return at ftated Seafons; and 
efpecially as nothing, I know of, is extant of that 
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Nature, fo complete as I have endeavoured : But of 
this, Sir, you are the beft Judge. 

Left the Tables I fent you before, Ihould be loft, I 
hai-'c again prefumed to trouble you with this , and 
have feut One Table more of the Experiments, being 
the remaining Part of July, and likewifc Six General 
Tables deduced from the whole Year's Courfe-, thefe 
General Tables containing fo many Corollaries de- 
duced from the Whole, and exhibiting, at one View, 
the Changes made in the fenfible and infenfible Ex- 
cretions through the whole Year, you may commu- 
nicate to the Royal Society. All the Means in 
thefe Tables are calculated after your Method. I am, 

SIR, 

Tour very humble Servant, 

John Lining. 


N. B. The Table for July would have taken up 
too much Room here : I therefore thought it better 
to infert only the general Tables, in order to give a 
general Idea of the whole Year’s Obfervations, which 
would make a fmall Volume by themfeives. C. M. 
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Tab. III. 
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QjJ ARTA^ 

cialem & denauam Quantitatem compleditur ; pofitls in quo- 
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Medium pondus Matutinum eft ad totam Ingefto- 
tum unius anni Quantitatcm ut i ad 15, 97; & ad 
totum Ingeftorum unius menfis ut i ad i. 34. 

, lb 5 3 

Jan. 19. . . . 177:00:4 Maximum*! Pondus Ma- 

0 £t. 1. . . . 159 : 13 •• 6 Minimum jtutinum. 

17 ; 02 : <5 Differentia quidem ma- 
gna inter pondus Au- 
tumnale & Hyemale ! 

168:07:1 Medium pondus Matu- 
tinum. 


. ? totius Anni funt adS 

Perfpiratio ^Ingeftautiad S ’ 

Excreta Alvma j ^ C30. 13- 

Perfpiratio totius Anni fe habet adUrinam ut i ad 


I. 08. 

Excretiones Aivinte totius Anni fe habent ad Uri- 
nam & Perfpirationem fimul fumptas ut i ad 28. 73 
& ad totum Ciborum totius Anni ut i ad 6. 24. 

Perfpiratio minima Hyemalis per 30 Dies eft ad 
Perfpir. Max. .^dEftivam eodem tempore ut i ad 2. 06. 

Urina Minima AEftiva per soDiesfehabet adUrinam 
MaximamHyemakm; eodem tempore ut i ad 2. 03. 


y. Part 
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V* of a Letter from hh Grace the Duke 
(?/ Richmond, Lennox mid Aubigne, F.R.S. 
to M. Folkes, tPf. R. S. 

Utrechti Tuefdaj, i74?« 

RmJ Jane '\T ^ ^ 

1. 1743. ' ^ receive from me fome fuither 

Account of the '‘tolypucy and I muft tell you 
what I have fccn in Mr, Tremhlefs Study at Sorg~ 
‘uUet. He has there at leaft a Dozen large Glafles 
of about a Foot high, each holding a Gallon or 
Six Quarts of Water, all which are well flocked 
with thofe Infers, and be mufl: there have many 
Hundreds of them. They are, in general, confl* 
dcrably larger than any I had before feen 5 and as 
I was iirfl: with him on a Tuefday, and made him 
a fecond Vifit on the Sunday following, I had the 
Opportunity of feeing the prodigious Increafe they 
had made in thofe Five Days. Several Angle ones 
that I had left, had in that time put out Five or Six 
young Ones apiece ; and thofe I had feen him per* 
form Operations upon, were not only recovered, 
but had moft of them produced young ones alfo. I 
faw him fplit the Head of one about Two o’Clock in 
the Afternoon on Tuefday, and, at about Seven the 
fame Evening, each Head eat a fmall Worm. I faw 
him fplit another from the Head to the Tail, and 
each of thofe Parts alfo eat Part of a Worm before 
Night. Another Operation I faw him make, which 
I had not before heard of, which was that by putting 

one 
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one of the Points of a very fmall Pair of fharp 
Sciflars into the Mouth of a Tolypus, and forcing it 
out at the very End of the Tail, he then laid it quite 
open like a Pigeon, or a Barbacute Tig to be 
broiled ; yet, in about five Hours, I faw the fame 
Toly pus with the Parts fo reunited again, that I 
could not perceive any thing had been done to it; 
and it then eat a large Worm bigger than itfclf. He 
then {hewed me another odd Particular, which was 
one Toly pus that had fairly Two Heads without any 
Tail ; that is, with a Head at each End, as you will fee in 
the Firft Figure annexed (fee p. 513.)- This was an 
accidental Produdion, and the Manner it came about 
was as follows : Two young ones grew, as from one 
Root, out of an old Tolypus, as in the Second 
Figure : They both dropt off together, and their Tails 
not being feparated, they appeared as in the Firft 
Figure ; b^ut, when 1 faw them, more like the Third, 
with feveral young ones putting out from their Sides. 
Mr. Trembky told me, he had feen the like fome- 
times before, but not often 5 and that they have then, 
remained Ten or Twelve Days in that Condition, 
after which they have feparated. You may lately 
have had this from Mr. Trembley himfelf; but, as 
it was moftly new to me, I would not omit com- 
municating it to you. He had in one of his large 
Glaffes upwards of a Hundred of thefe Infefts all full- 
grown, and he regaled them all at once before me, 
with fome Thoufands of what he calls des Tucerons 
dEm, which arc fmall aquatic AnimakuleSy not 
unlike Fleas, of about the Size of large ones, and 
which move about with great Swiftiiefs in the Water. 

Thcle 
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Tliefe were no fooner put in, but it was really both 
a curious and entertaining Sight, to obferve in how 
voracious a Manner not only every Tolypus, but 
every young one alfothat had Arras, though fixed to 
the Side of its Parent, feized and devoured thefc 
^ucerons: And as the Body of the Toljfus is tranf- 
parent, every one made a very extraordinary Ap- 
pearance from the Number of Tucerons in them ,* for 
in feveral I could very plainly, with my bare Eye, 
diftinguifh and count Five or Six of themj and, 
what was very particular, I could plainly difeern 
fome very fmall black Spots, which I was alTured 
were the Eyes of thefe Tucerons. I had almoft forgot 
to mention to you one extraordinary Obfervation 
moreofMr.Trm^/^’s, which is, that, in the doublc- 
headed Tofypus of the Firft and Third Figure, there 
was at firft but one common Gut between them, fo 
that the feeding of one Head had the fame Effeft as 
the feeding them both. The Figures are but bare 
Sketches, but you know I am no Draughtfman, and 
I think they may be fufiicient to inform you of my 
Meaning. I need not, I believe, tell you with what 
Satisfadion I palTed my Time, and that Mr, Trem- 
bley is one of the moft agreeable Men I have known. 
He is particularly handy and dextrous in his Opera- 
tions, and explains himfelf about them with great 
Exadnefs and Perfpicuity. He places fome Pieces of 
Packthread crofs his Glafles towards the Top : To thefe 
fome of the Infeds fix themfeives ; and I have feen 
fome that in that Pofture have extended their Arms 
almoft to the Bottom, which muft have been above 
Ten Inches. I fhall fet out from hence in Two oc 

Three 
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Three Days, &c: . . . . That j^ou may enjoy 

the moft perfed Health and Satisfaftion, is the fincere 
Wifh of, 

^ear SIRt 

Tour mojl faithful 
and affeliionate Friend, See, 

Richmond, Lennox^ 
md Aubigne. 


Fl®, I. 



X X X 
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VI. Of the Stmdtife and Dtfeafes of Avticu- 
lating Cartilages, William Hunter, 8uf~ 
geon. 

Rf0</ Junes. '■"B ’HE Fabric of the Joints in the 
, JL Human Body is a Subjeft fo much 
the more entertaining, as it muft ftrike every one that 
confiders it attentively with an Idea of fine mecha- 
nical Compolition. Where-ever the Motion of one 
Bone upon another is requifite, there we find an ex- 
cellent Apparatus for rendering that Motion fafe and 
free; We fee, for Inftance, the Extremity of one 
Bone moulded into an orbicular Cavity, to receive 
the Head of another, in order to afford it an extenfive 
Play. Both arc covered with a fmooth eiaflic Cruft, 
to prevent mutual Abrafion ; connefted with ftrong 
Ligaments, to prevent Dillocation ; and inclofed in a 
Bag that contains a proper Fluid depofited there, for 
lubricating the Two contiguous Surfaces. So much 
in general. 

But if Curiofity lead us a Step further, to examine 
the Peculiarities of each Articulation, we meet with 
a Variety of Compolition calculated to all the. Varie- 
ties of Motion requifite in the Human Body. Is the 
Motion to be free and extenfive in one Place? There 
we find' the whole Apparatus contrived accordingly. 
Ought it to be more confined in another ? Here we 
find it happily limited. In fhort, as Nature’s Inten- 
tions are various, her Woi'kmanfliip is varied accord- 
inglv 


Thefc 
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Thefe are obvious RefledionSj and, perhaps, as old 
as the Infpeftion of dead Bodies. But modern Ana- 
tomifis have gone further; They have brought the 
Articulations, as well as the other Parts of the Body, 
under a narrow Inquiry, and entered into the muiutcft 
Parts of their Compoiition. The Bones have been 
traced Fibre after Fibre j but the Cartilages, as far as 
I can learn, have not hitherto been fufficiently ex- 
plained. After fome fruitlefs Attempts by macerat- 
ing and boiling the Cartilages in different Me7iflrua, 
I fell upon the Method not only of bringing their 
fibrous Texture to View, but of tracing the DiretTnon 
and Arrangement of thofe Fibres. I fhall therefore 
endeavour to give a fhort Account of the Strudlure 
of articulating Cartilages, and make a few Obferva- 
tions on their Difeafes, with a View to advance a 
rational Explication of their vi\Qi\>\<i^h<enomena. 

An articulating Cartilage is an elaftic Subilance 
uniformly compaft, of a white Colour, and fomewhat 
diaphanous, having a fmooih polifhed Surface covered 
with a Membrane; harder and more brittle than a 
Ligament, fofter and more pliable than a Bone. 

When an articulating Cartilage is well prepared, it 
feels foft, yields to the Touch, but reftores itleif to 
its former Equality of Surface when the Prefiure is 
taken off. This Surface, when viewed through a 
Glafs, appears like a Piece of Velvet. If we en- 
deavour to peel the Cartilage off in Lamella, we 
find it impradicablc ; but, if wc ufe a certain degree 
of Force, it feparates from the Bone in fraall Parcels ; 
and we never find the Edge of the remaining Part 
oblique, but always perpendicular to the fubjacent 
Surface of the Bone. If we view this Edge through 

X X X z a 
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a Glafs, it appears like the Edge of Velvet ? a Mafs 
of fhort and nearly parallel Fibres rifing from the 
Bone, and terminating at the external Surface of the 
Cartilage ; And the Bone itfelf is planned out into 
ftnall circular Dimples, where the little Bundles eff 
the cartilaginous Fibres were fixed. Thus we may 
compare the Texture of a Cartilage to the Pile of 
Velvet, its Fibres rifing up from the Bone, as the 
filky Threads of that rife from the woven Cloth or 
Bajis. In both Subflanccs the fhort Threads fink 
and bend in Waves upon being compreffed j but, by 
the Power of Elafticity, recover their perpendicular 
Bearing, as foon as they are no longer fubjeded to 
a comprelling Force, If another Comparifon was 
necefi'ary, we might inftance the Flower of any 
corymbiferous Plant, where the FlofcuU and Sta- 
minet reprefent the little Bundles of cartilaginous 
Fibres ; and the Calyx, upon which they are planted, 
bears Analogy to the Bone. 

Now thefe perpendicular Fibres make the greateft 
part of the cartilaginous Subftance; but without 
Doubt there are likewife tranfverfe Fibrils which con- 
nect them, and make the Whole a folid Body , though 
thefe laft are not eafily feen, bccaufe being very 
tender, they are deftroyed in preparing the Car- 
tilage. 

We ate told by Anatomifts, that Cartilages are 
covered with a Membrane named ‘Periclmidrium. 
If they mean the Cartilages of the Ribs, Larynx, 
Ear, there, indeed, fach a Membrane is very 
confpicuous ; but the F erkh&ndrhm of the fmooth 
articulating Cartilages is fo fine, and firmly braced 
upon the Surface, that there is- room to doubt whe- 
ther 
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ther it has been often demonftrated, or rightly under- 
ftood. This Membrane, however, I have raifcd in 
pretty large Pieces after macerating ; and find it to 
be a Continuation of that fine, fmooth Membrane 
that lines the capfular Ligament, folded over the End 
of the Bone from where that Ligament is inferred. 
On the Neck of the Bone, or between the Infertion 
of the Ligament, and Border of the Cartilage, it is very 
confpicuous, and may be pulled up with a Pair of 
Pincers ; but where it covers the Cartilage, it coheres 
to it fo clofely, that it is not to be traced in the 
recent Subjed without great Care and Delicacy. In 
this Particular it refembles that Membrane which is 
common to the Eye-lids and the Fore-part of the 
Eye-ball, and which is loofely conneded with the 
Albuginea, but ftrongly attached to the Cornea. 

From this Dcfcriptioii it is plain, that every Joint 
is invefted with a Membrane, which forms a com- 
plete Bag, and gives a Covering to every thing 
within the Articulation, in the fame Manner as the 
Teritonaum invefts not only the Tarietes^ but the 
Contents of the Abdomen. 

The Blood- vcflels are fo final!, that they do not 
admit the red Globules of the Blood 5 fo that they 
remained in a great meafure unknown, till the Art 
of filling the vafcular Syflem with a liquid Wax 
brought them to Light. Nor even by this Method 
are we able, in adult Subjeds, to demonftrate the 
Veffeis of the true cartilaginous Subftance; the Fat, 
Glands, and Ligaments, (hall be red with injeded 
Veflels, while not one coloured Speck appears upon 
the Cartilage itfclf. In very young Subjeds, after a 
fabric Injcdion, they are very obvious 5 and I have 

found 
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found their Courfe to be as follows: All round the 
Neck of the Bone there arc a great Number of 
Arteries -and Veins, which ramify into fmalicr 
Branches, and communicate with one another by 
frequent Anajioniofes, like thofc of the Mclcnttry, 
This might be called the Circulus ArticuU Vafeu- 
lofuS) the vafcular Border of the Joint. The fmall 
Branches divide into ftill fmaller ones upon the 
adjoining Surface, in their Progrefs towards the 
.Centre of the Cartilage. We are very feldom able 
to trace them into its Subftance, becaufe they ter- 
minate abruptly at the Edge of the Cartilage, like 
the Vcffels on the Jlimginea Oculi when they come 
to the Cornea. The larger Veffels, which compofe^ 
the vafcular Circle, plunge in by a great Number ot 
fmall Holes, and difperfe themfelves into Branches 
between the Cartilage and Bone. From thefc again 
there atifes a -Crop of fmall fhort Twigs, that fhoor 
towards the outer Surface 5 and whether they ferve 
for nourilhing only, or if they pour out a dewy 
Fluid, I fhall not pretend to determine. However 
that be, I cannot help obferving, that the Diftribu- 
tion of the Blood-veffels to the articulating Cartilages 
is very peculiar, and feems calculated for obviating 
great Inconveniences. Had they run on the outer 
Surface, thePreffure and Motion of the Two Carti- 
lages muft infallibly have occalioned frequent Ob- 
flruftions, Inflammations, &c. which would foon 
have tendered our Motions painful, and at laft intirely 
deprived us of them. But by creeping round the 
cartilaginous Brim, where there is little Fridlion, or 
under the Cartilage, where there is none, they are 
perfeftly well defended frpm fuch Accidents. 
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It were to be wifhcd we coaid trace the Nerves 
of Cartilages : But, in relation to thefe Organs, here, 
as in many other Parts of the Body, we are under a 
Neceflity, from the Impeifeftion of our Senfes, of 
being iatished with mere Conjedure. And though, 
from the great Infenfibility of a Cartilage, fome have 
doubted of its being furnifhed with Nerves 5 yet, as it 
is generally allowed, that thefe are a Jme qua non in 
the Growth and Nourifhment of Animals, we have 
no fufficient Reafon to deny their Exiftence in this 
particular Part. With regard to the manner of their 
Diftribution, we may prefume, from Analogy, that 
they follow the fame Courfe with the Blood- veiTcls. 

The articulating Cartilages arc moft happily con* 
trived to all Purpofes of Motion in thofe Parts. By 
their uniform Surface, they move upon one another 
with Eafe : By their loft, fmooth, and flippery Sur- 
face, mutual Abrafion is prevented : By their Flexi- 
bility, the contiguous Surfaces are conftantly adapted 
to each other, and the Fridion diffufed equally over 
the Whole : By their Elafticity, the Violence of any 
Shock, which may happen in running, jumping, 
is broken and gradually fpent ; which muft have been 
extremely pernicious, if the hard Surfaces of Bones 
bad been immediately contiguous. As the Courfe 
of the cartilaginous Fibres appears calculated chiefly 
for this laft Advantage, to illuftrate it, we need only 
refledt upon the foft unduiatory Motion of Coaches, 
which Mechanics want to procure by Springs ; or 
upon the Difference betwixt riding a Chamber Horfe 
and a real one. To conclude, the Infenfibility of 
articulating Caitilages is wifely contrived, as by this 

means 
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means the ncceiTary Motions of the Body arc per- 
formed without Pain. 

If we confult the ftandard Chirurgical Writers 
from Hippocrates down to the prefent Age, we ^all 
find, that an ulcerated Cartilage is univerfally alloWcd 
to be a very troublefome Difeafe ; that it admits of a 
Cure with more Difficulty than a carious Bone j and 
that, when deftroyed, it is never recovered. HildanuSy 
in confidering thefe Difeafes, has obferved, that when 
the Cartilages of a Joint were deftroyed, the Bones 
commonly threw out a cementing Callus ; and thus 
a bony Auchylojlsy or immoveable Continuity, vvas 
formed where the moveable Joint had been. So far 
as I have had Opportunities of examining difeafed 
Joints, either after Death or Amputation, I have 
found, according to the Nature and Stage of the 
Difeafe, the Cartilages in fome Parts redifh and lax ; 
or foft and fpongy ; or raifed up in Blifters from the 
Bone; or quite eroded, and, perhaps, the Extremities 
of the Bones carious; or, laftly, a bony Anchylojis 
formed. But I could never fee, nor indeed hear of, 
the leaft Appearance of an Exfoliation from the 
Surface of the Cartilage. Now, if we compare the 
Texture and morbid Thammena of thofc Cartilages 
together, all the difeafed Appearances will admit of 
as rational a Solution, as perhaps any other Part of 
the vitiated Oeconomy. 

It appears from Maceration, that the tranfverfe 
librils arc extremely tender and diflbluble j and that 
the Cohefion of the Parts of the ftrait Fibres is ftronger 
than their Cohefion with the Bone. When a Car- 
tilage therefore is inflamed, and foaked in purulent 

Matter, 



C jj* ] 

Matter, the tranfverfe or connefting Fibres will the 
fooneft give way, and the Cartilage becomes more 
or leis red and foft, i^yc. If the Diforder goes on a 
^little longer, the Cartilage does not throw olf a 
Siongh, but feparates from the Bone, where the 
Force of Cohefion is leaft, and where the Difeafe 
foon arrives, by reafon of the Thinneis of the Car- 
tilage. When the Bone is thus expofed, the Matter 
of the Ulcer, or Motion of the Joint, corrodes or 
abrades the bony Fibres. If the Conftitution is good, 
thefe will flioot forth a Callus \ which either cements 
the oppofite Bones of the Articulation, or fills up the 
Cavity of the Joint, and for the future prevents Mo- 
tion. But if, unfortunately, the Patient labours under 
a bad Habit of Body, the Malignancy, having got 
Root in the Bone, will daily gain ground, the Ca- 
ries will fpread, and at laft the unhappy Perfon mull: 
fubmit to Extirpation, a doubtful Remedy, or wear 
out a painful, though probably a fiiort Life. 

Explication of the Figure. 

Figure i. Tab. IV. Reprefents a View of the Patella 
on the Backpde-, where it is covered with a 
fmooth Cartilage- In this we may ohferve, 

AAA A. Tl^he Surface of the Cartilage y appedringf 
when the Perichondrium is removed, like Velvet. 
Near the Middle-, Tart of the Cartilage is taketz 
out, in order to Jhew 

B. The fubjacent Surface of the Bone : And 

C. The Thicknefs of the Cartilage, where the per- 
pendicular Fibres are feen very diJlinUly. 

D. The fcabrous lower Foint of this Bone, into which 
the Ligament is inferted that binds it to the Tibia. 

Y y y ■ yU. Tart 
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VI I. of a Letter from the Rev'^ Mr. 

Thomas Lord, to William Folkes, Efqy 
F. R. S. concerning fome Worms nsehofe^ 
^arts Ihe after they have been cut afunder. 

EM^juneg. ^ FTER I had, without Sac- 

174,3. • ' J-^ ^efs, made feveral repeated 

Searches for the TolypuSy in feveral Fifliponds, and 
a fmall Stream in my Parifh, I applied myfelf to 
coiled the different Infeds of various Sorts I had there 
met with, and which were of more than 30 Kinds, 
all which I put together; but fome of them vora- 
cioufly feized upon others, and devoured them, fo 
that in a Day’s time 1 had hardly any left, but a few 
of one Sort, which rolled themfelves up like Mtlle^ 
tedesy or Hog^icey but were, upon the Whole, more 
of the Leech Kind, and could extend themfelves 
about an Inch in Length. Thefe I cut afunder, but 
the Pieces died in about 30 Hours after the Opera- 
tion. I then recolleded, that, in the Account * pub- 
hfned by Dr. Mortimefy mention is made of a French 
Gentleman, that had difcovered Water-worms, that 
would live after cutting : I fearched for all I could 
find faftened either upon rotten Wood, Leaves, 
Straws, or Stones, that I took out from the Bottom 
of the Water, and cut of every Sort afunder; but 
none lived above 48 Hours, except thefe I here fend 
ycu. In one Glafs are Four Pieces that now feem to 
be complete Worms, and the fame as .the Two in 
the other Phial; Thefe Four Pieces, 12 Days fince, 
were Two Worms ; I cut them afunder with my 

* See rhefe Tra/paUfOffs, 

penknife, 
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Penknife; and found that each Part, from the Flrd, 
continued vigorous and ftrong; and I could, by my 
naked Eye only, fee that in Three Days the Ends 
where the Wounds were given, were grown fliarper, 
and that they moved along like the intire Worms. 
I am, 

Whehham in Suff. (tS 

Jmie I. 1743. 

"The T-wo intire Worms here mentioned to hdve 
heen contained in one of the Phials fent up by Mr. 
Lord, were each cut prefently after into Two TieceSy 
which foon after completed themfelveSy grew longer, 
and were fe-veral Weeks after in a vigorous and 
thriving Condition. 


yilf. A Letter from Dr. Parfons to Martin 
Folkes, Efqi Prcfident of the Royal So- 
ciety, containing the Natural Hijiory of 
the Rhinoceros. 

SIR, 

Read June A Lthough many Authors have given 

* 743 ' XX Accounts and Figures of the Rhl 

noceros from time to time, and although there was 
one in England in 1685. yet how fat were we from 
having the leaft Notion of his Form, when we came 
to fee him in 1739. It was not difficult, even be- 
fore the Arrival of the latter here, to difeern an 
Uncertainty in the Figures that were exhibited of that 
Animal, becaufe they differed fo widely from each 
' Y y y 2, ' others 
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Other; and, as there was fuch a Variety in them as 
might induce one to take them for different Ani- 
mals, there was no knowing where to fix. This 
will fully appear in viewing the Collection I have the 
^lonour to lay before you. 

Albevt Durev'^ Figure of this Creature has led 
feveral of thofe Natural Hiftorians, that have wrote 
fince his Time, into Errors; for fuch have always 
copied him; and indeed many have exceeded him 
in adorning their Figures with Scales, Scallops, and 
other fidlitious Forms. Now, from the Badnefs of 
his Figure, I am induced to believe that great Man 
never faw the Animal j for he certainly could not 
have been fo miftaken in the Performance. How- 
ever, from the ftrifteft Inquiry I was capable of 
making, it feems moft probable, that a Sketch was 
fent to him from Portugal, by a Petfon who took 
it from a RhinoceroSy which was fent from the Eaji-' 
Indies to Emanuel King of ‘Portugal, as a Prefent ; 
and that Albert improved and embellifhed it into the 
original Drawing, which is in Sir Hans Sloan’s Mu- 
Jeum. The infeription, in German, written under 
this Drawing, proves it very clearly, of which the 
following is a clofe Tranflation. 

“ In the Year 1513. upon the i. Day of there 

** was brought to our King at Lisbon fuch a living 
Beaft from the Eaji-Indies that is called Rhino- 
“ cerate : Therefore on account of its Wonderfulnels 
“ I thought myfelf obliged to fend you the Repre- 
“ fentation of it. It hath the Colour of a Toad, 
and is clofc covered over with thick Scales. It is 
in Size like an Elephant, but lower, and is xh&Ele- 
phanfs deadly Enemy 5 it hath on the fore Part of 

" its 
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its Nofe & ftfong fhar p Horn j End, when this Beaft 
« comes near the Elephant to fight with him, he 
‘‘ always firft whets his Horn upon the Stones; and 
« runs at the Elephant with his Head between his fore 
Legs; then rips up the Elephant where he hath 
“ the thinnea Skin, and fo gores him : The Elephant 
‘‘ is terribly afraid of the Rhinocerate-, for he gores 
« him always, where-ever he meets an for 

‘‘ he is well armed, and is very alert and nimble. 
“ This Bead is called Rhinocero, in Greek and Latin ; 
“ b\xt,\ri. Indian, Gomda.” ^ 

The firfi Print publifiied by Albert Dmer himfeif 
has a German Infcription over it, fomewhat differing 
from the manufcript one, of which the following 
is likewife an exad Tranfiation, with this Date and 
Mark, thus : 

1515 

RH1NOCEB.US 



In the Year 1513 from the Birth of Ghrift, upon 
“ the ift Day of May, there was brought to the moft 
potent Emanuel^va% of '^Portugal Lisbon, from 
“ India, fuch a living Beaft. They call it a Rhino- 
“ cerus: It is here reprefcnted in all its Shape. It 
« has a Colour like a fpeckled Tortoife, and is very 
clofely coveted over with thick Scales ; and is in 
Size as an Elephant, only of {hotter Legs, and very 
“ well armed. It has a fharp ftrong Horn forwards 
« upon his Nofe, which it begins to whet when it is 
near a Rock ; therefore it is a conquering Beaft, and 

the 



C 3 

« the Elephant's deadly Enemy : The Elephant is 
o-reatly afraid of him ; for, when he meets with him, 
“ the Beaft runs at him with its Head between his 
fore Legs, and rips up the Elephant's Belly, and 
“ kills him j for he cannot get rid of him : Befider, the 
« Beaft is fo armed, that th.t Elephant can do nothing 
to him : They fay likewife, that the Rhinocerus is 
« fwift, alert, and cunning.” 

Many Years after this, one Hendrik Hondkis 
publiihed in Holland an exad Copy of Hurers Print, 
counterfeiting the Date and Mark ; but gives an In- 
fcription in Low Ttutch^ nearly the fame as that 
under the original Print. 

Bontius * fays, he has often feen thefe Animals in 
the Wo6ds and Stables abroad, and values himfelf 
for having exhibited a Figure without the Decora- 
tions that Albert 'Durer put upon hisj and yet, in- 
ftead of the Hoofs which arc proper to the Animal, 
he has drawn a Taw not unlike that of a Dog, only 
fomething bulky. 

The Figure given by Chardin in his Voyages has 
fome Truth, as to the Folds or Tlka in the Skin of 
the Rhinoceros'^ and likewife as to the Feet : But in 
other refpeds it is not like the Animal. There is 
alfo a little Truth in the Figures of Camerarius-, fee 
his Emblems taken from Animals ; but far from a 
thorough Reprefentation of the Creature: And, in 
fhort, the other Originals, as that taken from the 
Rhinoceros in i68j. that publifhed by Carwitham 


* Bmtm calls this Animal AbAttf which probably may be the 
7«w»Nstfns, 

in 
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in 1739^ and, to look back to the Roman Times, 
thofe in the Pavement of Rranejie, and T>omitians 
Medals t are very inaccurate, but have none of Albert 
T>ure/s Decorations. 

When that Rhinoceros arrived here in 1739- Dr. 
Douglas, who let flip no Opportunity of improving 
Natural Knowledge, intended reforming the Hiftory 
of him, and therefore went frequently to fee him j 
and, on June 24. of this Year, exhibited before the 
Royal Society a Drawing of the fame Rhinoceros y 
with a Colledion of Figures of that Creature, taken 
from feveral Authors, who had wrote of him before. 
He mentioned alfo his Dimenfions i and, on the 28th 
of the fame Month, he produced a Coliedion of 
Horns, with fome Account of them, but proceeded 
no farther. Since therefore another Occafion may 
not offer in many Years, and that there is no Place 
more proper for recording Truth in Natural Hiftory, 
than in the Tranfabiions of this Learned SociEfy, 
I have the Honour to entertain them, in Obedience to 
your Commands, with the following Account of the 
Male Rhinoceros that was fhewed in Eagle-Jireet 
near Red-Lyon-SquarCy in 173 9- and the Drawings 
annexed to it, which I had drawn up at that Time, 
and put among fome curious Phyfico- medical Mif- 
cellanies I have colleded, and illuftrated with Draw- 
ings, in order one Day to be publiflied. 

In this Account I have had no Regard to thofe of 
other Authors, but have barely defcribed him, as I 
have often fcen him on purpofe, both in the above- 
mentioned Place, and a long time after, when he 
was fliewed at a Booth near the LondoiirSpa’W* 


The 
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The Drawings annexed to the TranfaEims (Plate I.' 
and II.) are a ftdc, fore and back View of the Animal 
fore-fhortened * ; all which Attitudes I the rather chofe, 
as they will convey to Pofterity a clear Idea of. him, 
and as xlvt ‘drawings, and Two ‘PiBuresy (one of 
which is in Dr. Mead?, Mufeum) were all Profilsy that I 
had done before. The other Drawings, (Plate III.) 
joined to thefe, arc the Figures of Two fingle Horns j 
and a double one or Two flicking to the fame Piece of 
Skin 5 the Penis ; the Tail of an old Rhinoceros 5 
and an upper and under View of one of the Feet, 
pretty large j which (hall be all more fully mentioned 
in the Table of ReferenceSy having omitted nothing 
that I thought could ferve to the better lUuflration 
of this wonderful Creature. 

Humphry Cole, Efq; being Chief of the Faftory at 
Patna in Bengaly procured this Rhinoceros, when 
young, and fent it to England by Captain ABon in 
the Ship Lyel, which arrived on the Firft of June 
lyig. The Rhinoceros was brought to Eagle-Jlreety 
Red- Lion- Square, on the 15 th of the fame Month; 
and it was laid by thofe who took care of him, that 
from his being firft taken, to the time of his landing 
in England, his Expences amounted to One Thou- 
fand Pounds Sterling. 

He was fed here with Rice, Sugar, and Hay : Of 
the firft he eat Seven Pounds to about Three Pounds 
of the Sugar; they were mixed together, and he cat 


* At fitffc I defigped only Two Views, the fore and back, of the Ani- 
mal, for this TtanfaSion-, but as you juftly think the Account will 
be the name p^eA for having a IProfil alfo added, 1 have obeyed your 
Commands, Sir, in making that View, 

this 



[ j*9 ] 

this Quantity every Day, divided into Three Meals, 
and about a Trufs of Hay in a Wech, bclldes Greens 
of different Kinds, which were often brought to 
him, and of which he feemed fonder than of his dry 
Vi£taals ; and drank large C^antities of Water at a 
Time, being then, as I was informed by his Keeper, 
Two Years old. 

He appeared very peaceable in his Temper ; for 
he bore to be handled in any Part of his Body ; but is 
outrageous when ftruck or hungry, and is pacified -in 
cither Cafe only by giving him Vifduals. In his 
Outrage he jumps about, and fpringsto an incredible 
Height, driving his Head againft the W alls of the 
Place with great Fury and Quicknefs, notwithftand> 
ing his lumpilh Afped: This I have feen fcveral 
times, efpecially in a Morning, before his Rice and 
Sugar was given him ; which induces me to believe 
lie is quite indomitable and untradable, and mull 
certainly run too faft for a Man on foot to efcape 
him. 

As to his Size, he did not exceed a young Heifer 
in Height ; but was very broad and thick. His Head, 
in Proportion, is very large, having the hinder Parr, 
next his Ears, extremely high, in proportion to the 
reft of his Face, which is flat, and finks down fud- 
dcnly forward towards the Middle, rifing again to 
the Horn, but in a leflet Degree. The Horn ftands 
on the Nofe of the Animal, as upon a Hill. I have 
feen the Bones of a Head of one of thefc, in Sir 
Hms Skanes Mufetm', and the Part on wMcli the 
Horn is fixed, rifes into a blunt Cone, to anfwer to a 
Cavity in the Bafis of the Horn, which is very hard and 
folid, Jhaving no manner of Hollow not Core, like 

Z z z thofe 
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thcfe of other Quadrupeds- That of this Animal, 
being young, does not rife from its rough Bafis above 
an Inch high, is black and fmooth at the Top, like 
thofe of the Ox-kind, but rugged downwards ; the 
Determination of its Growth is backwards, inRead 
of ftrait up j which is apparent, as well in the dif- 
ferent Horns of old Rhinoceros's, which I have feen, 
as in this of our prefent Subjedti for the Diftance 
from the Bafis to the Apex of this, backward, is not 
within a third Part fo long as that before, and it has 
a curved Direction ; and, confidcring the Proportion 
of this Animafs Size to it's Horn, we may juftly 
imagine, that the Creature which bore any one of 
thofe great ones that I have feen, muft have been a 
ftupendous Animal in Size and Strength; and, in- 
deed, it were no Wonder, if fuch were untraftable at 
any rate. 

The Sides of his under Jaw are wide afunder, 
tlanting outward to the lower Edge ; and backward 
to the Neck, the Edges turn outward : From this 
Strufture his Head naturally looks large. 

That Part that reaches from the fore Part of the 
Horn towards the upper Lip, may be called the Nofe, 
being very bulky, and having a kind of circular 
Sweep downwards towards the Noftrils : On all this 
Part he has a great Number of Ruga running crofs 
the Front of it, and advancing on each Side towards 
his Eyes. 

The Noftrils are fituated very low, in the fame 
Direftion with the RiBus Oris, and not above an 
Inch from it. If we look at him in a fore View, 
the whole Nofe, from the Top of the Horn to the 

Bottom 
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Bottom of his lower Lip, feems lliaped like a Bell, 
%'iz. fmaii and narrow at Top, with a broad Bafis. 

His under Lip is like that of an Ox, but the upper 
more’ like that of a Horfe ; ufing it, as that Creature 
does, to gather the Hay from the Rack, or Grafs from 
the Ground ; with tins Difference, that the Rhino- 
ceros has a Power of ftretching it out above Six 
Inches, to a Point, and doubling it round a Sties, or 
one’s Finger, holding it fail Co that, as to that 
Adion, it is not unlike the ‘Probofeis of an Ele- 
phant. 

As to the Tongue of the Rhinoceros ■, although 
it is confidently reported by Authors, that it is fo 
rough as to be capable- of rubbing a Mans Flcfli 
from his Bones, yet that of our prefent Animal is 
foft, and as fmooth as that of a Calf; which I have 
often felt, having had my Hand fucked feveral times 
by him. Whether it may grow more rough, as the 
Bcaft grows older, we cannot fay. 

His Eyes are dull and fleepy, much like thofe of a 
Hog in Shape, and htuated nearer the Nofe than that 
of any Quadruped I have ever feen > which he very 
feldom opens intirely. 

His Ears are broad and thin towards the Tops, 
much like thofe of a Hog ; but have each a narrow 
round Root with fome Ruga, about itj and riles, 
as it were, out of a Sinus furrounded with a Plica. 

His Neck is very fhort, being that Part which lies 
between the back Edge of the Jaw and the Plica of 
the Shoulder; on this Part there are Two diftina 
Polds, which go quite round ir, only the fore one 
is broken underneath, and has a hollow Flap hanging 
’from itl^fo deep that it would contaia a Man’s Fill 

Z, z z 2 Ihut, 
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(hut, the concave Side being forward. From the 
Middle of the hinder one of thcfe Folds or ^lic£, 
arifes another, which, paffing backwards along the 
Neck, is loft before it reaches that which furrcrands 
the fore Part of the Body. 

His Shoulders are very thick and heavy, and have 
each another Fold downward, that croffes the fore 
Leg 5 and, almoft meeting that of the fore Part of the 
Body, juft mentioned, they both double under the 
Belly clofe behind the fore Leg. 

His Body, in general, is very thick, and juts out 
at the Sides, like that of a Cow with Calf. He has 
a Hollow in his Back, which is moftly forward, bur, 
backwards, the Line or Ridge rifes much higher 
than that of the Withers j and, forming the Tlica 
upon the Loins, falls down fuddenly to the Tail, 
making an uneven Line. His Belly hangs low, be- 
ing not far from the Ground, as it links much in the- 
Middle. 

From the forefaid higheft Point in his Back, the 
^lica of the Loins runs down on each Side between 
the laft Ribs and the Hip, and is loft before it comes 
to the Belly ; but, above the Place of its being loft, 
another arifes, and runs backward round the hind 
Legs, a little above the Joint : This I call the crural 
Fold-, which turns up behind till it meets another 
tranfverfe one, which runs from the Side of the 
Tail forward, and is loft before it reaches within Two 
Inches of that of the Loins. 

The Legs of the Rhinoceros are thick and ftrong 5 
thofe before, when he ftands firm, bend back at the 
Knee, a great Way from a ftrait Line, being very 
round, and fomewhat taper downwards. Tit hinder ’ 

Legs 
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Legs are alfo very ftrong, bending backwards at the 
Joint to a blunt Angle, under which the Limb grows 
fmaller, and then becomes gradually thicker, as it 
» approaches the Foot ; fb alfo does that Part of the 
fore Leg. About the Joint of each of his Legs, there 
is a remarkable ‘Plica when he bends them in lying 
down, which difap pears when he ftands. 

In fome Quadrupeds, the Fetlock _ bends or yields 
to the Weight of the Animal } but in this there is 
no Appearance of any fuch Bending, and he feems 
to ftand on Stumps, efpecially if he is viewed behind. 
He has Three Hoofs on each Foot forwards; but the 
back Part is a great Mafs of Fleih, rough like the 
reft of his Skin, and bears upon the Sole or Bottom 
of his Foot. 

This Part is plump and callous in the Surface, 
yielding to Preffure from the Softnefs of the fubjacent 
Fiefti. Its Shape is like that of a Heart, having a 
blunt Apex before, and running backward in a broad 
Bails. The Out-line of the Bottoms of the Hoofs are 
fomewhat femicircular. 

The Tail of this Animal is very inconfiderable, in 
proportion to his Bulk, not exceeding 17 or 18 
Inches in Length, and not very thick : It has a great 
Roughnefs round it, and a kind of Twift or StriQ:ure 
towards the Extremity, ending in a Fatnefs, which 
eave occcfion to Authors to compare it to a Spatula, 
bn the Sides of this flat Parr, a few Hairs appeared, 
which were black and ftrong, but ihort : The Growth 
of thefe is feen in the Tail of the old Rhinoceros, 
deferibed very well by Dr. Grew, in his Mufeum 
Regalis Societatis, which is reprefented Fig. 2. 
Plate m. “ In this the Dock is about half an Inch 

“ thick. 
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“ thick, and Two Inches broad j of what Length 
“ the Whole, is uncertain, this being only Part of it, 
“ though it looks as if cut off near the Buttock : It 
is about Nine Inches, black, and very rough. On 
the Two Edges, and there only, grow alfo very 
black and Aiming Hairs, a Foot long, ftubborn, 
and of the Thicknefs of a fmaller Shoe-maker’s 
“ Thread : Yet not round, as other Hair, but rather 
“ fiattifh, like fo many little Pieces of Whalebone. ” 
It is further to be obferved, that the Hairs on the 
Left Side grow out a great way up towards the Root 
of the Tail, (being fhorter, as they are higher) like 
the Fibres of a Quill ; whereas, on the Right Side, 
they grow no higher than the flat Part. There is no 
other Hair on any Part of this young Rhinoceros, 
except a very fmall C^antity, on the poftetior Edge of 
the upper Patts of the Ears. I have obferved a very 
particular Quality in this Creature, of liftening to any 
Noife or Rumour in the Street > for though he were 
eating, fleeping, or under the greateft Engagements 
Nature impofes on him, he flops every thing fud- 
denly, and lifts up his Head, with great Attention, 
till the Noife is over. 

The Tenis of t\\& Rhinoceros is of an extraordinary 
Shape: It is reprefented by Fig. 3 • Plate III. There is 
firft a Theca, or Rraputitm, arifing from the Inguinal 
Part of the Belly, nearly like that of a Horfe, which 
conceals (as that does) the Body and Gians, when 
retrafted. As fodn as the Animal begins to extend it, 
the firft thing that is extruded, the Theca, is a fecond 
Sheath of a light Flefli-colour, and pretty much in 
Form like theHower of the digitalis jloribas fur* 
pureis't and then out of this another hollow Tube,. 

which 
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which is analogous to the Gians Pmis of other 
Creatures, very like the Flower of the Arifiohchta 
fiorihus purpureis $ but of a lighter or fainter Flefli- 
colour than the former. His Keeper, who was a 
Native of Bengal^ would make him thus emit his 
Penis when he pleafed, while he lay on the Ground, 
by rubbing his Back and Sides with Straw ; and, in its 
utmoft State of Erection, it never was extended to 
more than about Eight or Nine Inches. Its Termi- 
nation is backward in a curved Direftion, fo that he 
is a- retromingent Animal, and confcquently retro- 
generative. I have feveral times feen him pilling j 
he turns his Tail to the Wall, and, extending his hind 
Legs afunder, crumps himfelf up, and pilTes out in 
a full Stream as far as a Cow. 

We need fay no more of the Female Rhinoceros, 
that came over fince, but that fhe is exactly like this 
in all refpefts, except the Sex ; and, by the Horn, and 
Size, of the fame Age ; and the Pttdenda like thofe 
of a Cow. 

The Skin of the Rhinoceros is thick and impene- 
trable : In running one’s Fingers under one of the 
Folds, and holding it with the Thumb at the Top, 
it feels like a Piece of Board half an Inch thick. 
Dr. Grecs) dcfcribes a Piece of one of thefe Skins 
tanned, which, he fays, “ is wonderful hard, and of 
“ that Thicknefs, exceeding that of any other Land 
“ Animal he has feen." It is covered all over, more 
or lefs, with hard Incruftations like fo many Scabs; 
which are but fmall on the Ridge of the Neck and 
Back, but grow larger by degrees downwards toward 
the Belly, and are largeft on the Shoulders and But- 
tocks, and continue pretty large upon the Legs all 

along 
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along down 5 but, between the Folds, the Skin is as 
fraooth and foft as Silk, and eafily penetrated ; of a 
pale Flelh- colour, which does not appear to View in 
the Folds, except when the Rhinoceros extends them, 
but is always in View under the fore and hinder Parts 
of the Belly t but the Middle is incrufted over like 
the reft of the Skin. To call thefe fcabbed Rough- 
nelTes Scales, as fome have done, is to raife an Idea 
in us of fomething regular ; which in many Authors 
is a great Inaccuracy, and leads the Reader into Er- 
rors ? for there is nothing formal in any of them. 

As to the Performance of this Animal’s feveral 
Motions, let us confider the great Wifdom of the 
Creator, in the Contrivance that ferves him for 
that Purpofe. The Skin is intirely impenetrable and 
inflexible ; if therefore it was continued all over the 
Creature, as the Skins of other Animals, witlrout any 
Folds i he could not bend anyway, and confequently 
not perform any neceflary Adtion ; but that Supple- 
nefs in the Skins of all other Quadrupeds, which 
renders them flexible in all Parts, is very well com- 
penfated in this Animal by thofe Folds ; for, flnee it 
was neceflary his Skin fhould be hard for his Defence, 
it was a noble Contrivance, that the Skin fhould be 
fo foft and fmootb underneath, that, when he bends 
himfelf any way, one Part of this Board-like Skin 
fhould flip or fhove over the other j and that thefe 
feveral Fqlds fhould be placed in fuch Places of his 
Body, as might facilitate the Performance of every 
voluntary Motiojn he might be difpofed to. 

I only beg leave to add one Paragraph more, 
wherein Ifhall attempt to fettle a Point that concerns 
the double Horn mentioned by Martml, 

Namfiue 
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Namque gravem gemino cornu Jic extulit iirfiim 

And which has given many Critics a great deal of 
Trouble to alter, as believing either Martial, or his 
Tranfcribers, were wrong in that Sentence. 

' ’ There is no where a greater Inftance of the Uncer- 
tainties that Mankind may be -led into from con- 
;ca:ural Reafoning, than in this very Sabjefl of the 
Rhinoceros % Horn. And although the fevcral Critic^ 
who have handled this Matter, Ihew abundance of 
Ingenuity in changing Mart/ah Reading 5 yet if we 
can make it appear, that there was a Rhinoceros with 
Two Horns *on his Nofc in Rome, then that Roet 
was right j if not, Bochart has the better, who has 
altered it thus : 

Namqne gravi gemimm cornu Jic exir.lit uftm-J. 

The firft Knowledge we had in this Part of tire 
World of that Animal, was of the one that was 
brought from AJia to the King of Tortugal, men- 
tioned before ,• and as thofe brought into England 
luice that Time, ir/s;. that in 1685. our prefen t Sub- 
jed in 1739. and the Pemale Rhinoceros in 1741. 
were hngle horned and as likewrfe the great Num- 
ber of Horns that are to be found in the Mufeums of the 
Curious, brought from time to time from the Eaji- 
Indies, are alfo hngle j we may venture to affert, that 
all thofe of AJia have really but one Horn upon the 
Nofe : And this is confirmed by many Gentlemen, 
who had feen thofe Creatures in Rerjia, and other 
Parts of the Baft. From thence it is cafy to conclude, 
that this was the Reafou the Tingle Horn was imagined 

* Martial, Epigr. Lib. IV. Epigr. 82. 
t Bochart, Tom. I. Lib. 3. pag. 931. 
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the Standard of Nature for that Animal, and that 
thcidott Martial o\x%'ciX. rather to lay, that Two 
or (according to Boebart) Two wild Bulls, were 
tolled by the ftrongHorn of the Rhinoceros ; than that 
a fmgle Bear was thrown up by his double Horn.r 
On the other hand, we are fure, that the Romms 
had always a very great Commerce with the Afri- 
cans, and had many Cargoes of wild Beads from that 
Quarter of the World. Is it not therefore likely, 
that they might more conveniently have obtained the 
fevcral Rhinoceros' s that were fhewed in that City, 
from Africa than Afa ; lince the PalTage to Italy 
from the former is but a fhort one, crofs the Me- 
diterranean Seas and that the Countries that pro- 
duce thofe Animals in the latter, are fo very remote 
from Italy ? For we find the Greeks had no Know- 
ledge of this Bcaft in the Time of Ariftotle, nor 
fince, that we know of; whereas the Romans, ac- 
cording to the Accounts given, have had Sixj One 
fhewed by Rompey the Great, One by Augufus, 
Two by f)omitian, One by Antoninus Rius, and the 
laft by Heliogabalus, 

Now we do not want fufficient Proofs to fhew, 
that there is a Species of thofe Animals in Africa, 
having Two Horns on the Nofe. Teter Kolbe, a 
Dutchman, in his Voyage to xht Cape of Good Hope, 
lays, there is one on the Summit of the Nofe, like 
the others, but having a fmaller clofe behind ir. 
There are alfo Two Horns in Sir Hans Sloane’s 
Mjtfeum, flicking to the fame individual Integu- 
ments, not much more than an Inch from each 
other ; which is an undeniable Proof of the Exiftence 
of this Species ; fee the Plate 111. Fig. 8. And, in 
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fine, the Brafs Medal of ‘Domitian-, which you. Sir, 
were fo kind to fhew me, has, on one Side, the 
Figure of a Rhinoceros with Two Horns * upon the 
Nofe, very plain. From all which 1 cannot but be 
inclined to believe, that this Medal was (truck from 
one of thole of jAfricn^ and that Mdrtiul had no 
more Notion of a Rhinoceros with One Horn, than 
Bochart had of one with Two. 

There is one thing remarkable of Albert 'iDurer • 
It is certain, from his Print of this Animal, that he, 
or fomebody clfe, concerned in his Figure, thought 
that Martial was right; for it is plain, they were 
willing to add a Second Horn to the Figure, and, 
being puzzled where to place the other, at laft put it 
upon the Neck i by which it further feems probable 
that Albert never faw the Beaft f, but was led by the 
Poet’s Epigram to make that Addition to the Draw- 
ing fent to him from Tortugal. 

Augufiini alfo, in his dialogue of Medals, has a 
Figure of the Rhinoceros, with Two Horns on the 
Nofe. So hath likewife the Figure in the Tranejlan 

Faufamas^s Teftimony is of great Force here, having feen chen! 
hitnfelf in Rcme^ brought thither from EthioptUy with a doubii 
Horn on the Nofe. His Words are : ^ 

Q Tdudfitf Ttff Ti cm rf <rv{^Ci.C)moTi 

p/yoKif(i}f9 QTi iTipicriy f/yi ^ U'uip aora is 

cm $ KtipctRiU W 

etiamTauros jEthhpkosj quo$ ex retppiRhinocerotasmmnanf^ 
quod ilU e nare extrema cornu promtnef*; 0* fuulo fiperiic alterum^ 
70n fine magnnm^ in cafite nullum frorfit hahent, Paufan. Lib, IX. 
C. 21. 

f Petrm Maffejus this certain: He fays, that the 
that arrived in Portugal in 1513. was fent by the King to the and 
that the Ship which had him on board was caft away, and the Animal 
dpwned on the Coaft of Genoa, 
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Pavement, made by Order of Sylh the Didlator, on 
which he certainly defigned to reprefent feveral Ani- 
mals, and other remarkable Things, proper to Africa. 

Exylanaiion of the Plates of the Rhinoceros. 

Plate I. 

A fde View of the Rhinoceros. 

Plate n. 

pig, I.' A fore View of the Rhinoceros, fore- 
jhortened. 

Fig. 2; A back View of the fame, fore- fjortened. 
Plate III. 

Fig. 1. Two Views of one of the Feet, a, the^ 
iifper Fart of the. Foot, b, the Sole of 
the Foot. 

2. The Tail of an Rhinoceros, in ^y&^’Mufeum 

of the Royal Society. 

3. 716 ^ Penis in an ereHed State, a, The fir fi 

Theca or Praeputium, of a dark Colour. 

b, The fecond Theca, being Flefb-coloured. 

c, The Tubular Gians Penis. 

4. A Horn of a Rhinoceros, faid to be Six 

Tears old, being about 10 Inches long. 

5. The Bottom or concave Bafis of the fame, to 

fhew the Cavity is very fuperficial. 

.6 A beautiful Horn in T)r. Mead’.f Mufcum, 
bein^ about 37 Inches long. 

7. The florn of a Rhinoceros, in the Mufeum 
of hir Hans Sloane, which (as thofe of Oxen 
are fometimes liable to Difiortions in their 
Growth) d^ersfrm the common Form j it 
is ^2 Inches lonz. 

- <0 
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8. The double Horn mentioned above, belong- 

ing to Sir Hans Sloane: Whether they 
crojjed each other on the Anifnal, is uncer- 
tain : It is mofl likely they did not, but that 
by drying they vcere crojfed by the Corruga- 
tion of the Skin that joins them together : 
Hovoever, I have drawn them as they ap- 
peared to me. The Jirait Horn is 25 Inches 
long, the curved one fomewhat (horter, 
and the Two ^Diameters of the Bafes 1 3 
Inches. 

9. The concave Bottoms of the above double 

Horns, as they adhere to the fame Tiece of 
Skin. 


IX. Jn Account of a Compcinfon lately made 
hy feme Gentlemen of the Royal Society, 
0/ the Standard of a Yard, and the feveval 
Weights latelj made for thek life ; with 
the Original Standards of Meafures and 
Weights in the Exchequer, and feme others 
hept for public Ufe^ at Guild-hall, Found- 
ers- hall, the Tower, &c, 

zead June ¥ T T H E N thcix wcrc forae time fincc 

’^•’743- yV prepared by Order of the Royal 

Society, to be kept in their Archives here, and alfo 
in thofc of the Royal Academy of Sciences at Baris, 
Stvindards of the Tard Meafiire, as alfo of the Troy 
and Averdripois Weights 3 an Account of which was 

fomc 
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foitie Months fince publifhed by Order of the Council 
of the Society in thefe Tranfa6tions * ; It was not at 
all the Intention of the Society, to determine what 
was the abfolute legal Length of the Tard, or the 
real and legal Weight of the faid feveral 'Pounds ; but 
only to lodge and preferve, in thofe refpedive Places, 
Two Meafurcs, and Two Sets of thofe Weights, 
fufficiently near to what were in common Ufe, and 
well agreeing with each other, for the Purpofe of 
comparing together, by fome certain Standard, to 
which recourfe might be had in either Kingdom, the 
Succefs of fuch Experiments made either in England 
or in France f in which Meafure or Weight might 
particularly be concerned. 

And for the fame Kcafon, the Gentlemen of the 
Royal Academy of Sciences^ were pleafed to take 
care to have the Length of their Half-Toife fet off 
on both the Brafs Rods, upon which the Englifh 
Tard had been already laid off, and to provide Two 
Brafs Weights of Two French Marcs each one of 
which was fent over hither, when one of the Brafs 
Rods, juft mentioned, was again returned over to 
the Society. And it was the Proportion only 
between Thefe feveral Standards, that was propofed 
to be laid down in the faid Paper publifhed in thefe 
TranfaBions j without intending thereby to afeertain 
the juft and legal Proportions between the Weights 
and Meafurcs of both Nations. Though it is not to 
be doubted, but that this Meafure of the French Half- 
Toife, and the French Two Marc Weight, are, like 
the Englifb, fufficiently agreablc to what are there 
conftantly ufed. 


* N® 4^5. p. 185. 
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But as feme Gentlemen have fince been defirous to 
know, how far thofe Standards really agreed with the 
Original ones, as they are looked upon to be, in the 
Chamberlains Office of His M a j e s t y 's Exchequer, 
as^ well as with thofe kept for public Ufe, at Guild- 
hall, at Founders-hall, with the lEatchmakers 
Company, and in the Tower of London. Mr, 
George Graham, F. R. S. was thereupon requefted, 
with fuch other Affiftance as he fhould find neceffary, 
to take upon him the Comparifon of the faid feveral 
Standards; which he has accordingly done, and 
carefully viewed and examined the fame, at the Ex- 
chequer, orx Friday ihc 2 2d of April laft, in the Pre- 
fence of the Frefident of the Society, the Right 
Honourable the Earl of Macclesfield, the Right Ho- 
nourable the Lord Charles Cavendijh, ^ohn Hadley, 
Efqj JVtUiam Jones, Efq; Feter F>aval, Efq, and 
Cromwell Mortimer, M. D. one of the Secretaries ; 
and at Guild-hall, Founders-hall, and the Tower, 
on the JVednefday following, the 27th of the fame 
Month, in the Prefence of all the fame Perfons, Mr. 
Daval only excepted, who happened to be other- 
wife engaged that Day. All which Gentlemen were 
received with the greateft Civility and Regard, by the 
feveral Officers who have the Care and Keeping of 
the refpeaive Standards in Queftion; who moft 
readily favoured them with the free Ufe and In- 
fpedion of the fame; and feveral of which were 
themfelvcs alfo pleafed to attend the Examination. 

And, as the Council of the Society have now 
thought fit to direft an Account to be here publilhcd 
of thefe Trials and Experiments: We fhall firfi, for 
Order-fake, begin with the Mcafure of the Tard', and 

tlicn 
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then proceed to what concerns the Teveral Weights 
of the Troy and Averdupis Tounds. 

The Standards of Length now ufed in the 
chequer, are Two fquared Rods of Brafs, of the 
Brekth and Thicknefs of about half an Inchj fhc 
one called the Tard, and the other the Ell. The 
Ends of neither are exadly flat and parajlcl, or, if 
they were fo once, they have fince fuftered feme 
Bruife or Damage, and that pofTibly by the imprefling 
near each End the -Seal of a crowned E. 5 by which ic 
appears, they were placed here during the Reign ot 
Queen Elizabeth, and, probably, at the fame time 
when the feveral Standard-weights, hereafter men- 
tioned, were lodged here alfo. 

To thefe Rods there belongs a fubftantial Brafs Bar, 
of about the Length of 49 Inches, the Breadth of an 
Inch and a half, and the Thicknefs of an Inch : On 
one Edge of this Bar is a hollow Bed or Matrix, fitted 
to receive the fquare Rod of a Tard ; and on another, 
a like Bed fitted to receive that of an EU: And into 
thele Beds they ufually fit the Tard and Ell Mea- 
fures brought to be examined and fealed at this 
Office. The fquare Tard and jS//Rods fit fufficiently 
well into thefe refpedive Beds, fo as neither to rub 
or fhakc very fenfibly ; yet, as neither the Ends of the 
Rods, or of the hollow Beds, are accurately flat and 
parallel, the greateft Lengths of thofe Beds muft, of 
neceflity, be fomewhat greater than the greateft: 
Lengths of the Rods intended to be placed in them : 
By which greateft Lengths of thofe Rods, and which 
were looked upon by all the Gentlemen prefent, as 
the real and proper Lengths of thofe Rods, are meant 
the Diftances of Two pacallel Biancs or Cheeks, fo 

placed 
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placed as to touch the Rods refpcdively at both 

Ends. 

Befides all which, there alfo remains in this Office 
an old Eight- fided Rod of Brafs, of the Tliicknefs ol 
about half an Inch, very coarfely made, and as rudely 
divided, into Three feet, and One of thofe Feet, into 
12 Inches. This is marked near each End with an 
old Englijh crowned •, and is fuppofcd to have been 
the old Standard of a Tard, lodged there in the Time 
of King Henry the Seventh, and ufed as fuch, till the 
other above-mentioned, and now accounted the 
Standard, was made tofupply its Place. 

Now, as ^z.Tard is from very old time mentioned 
in our A£ts of Parliament, as containing Three Feet, 
or 3 6 Inches 5 and the Ell is not therein particularly 
deferibed, though univerfally reputed equal to one 
Tard and a garter, or 1045 Inches-, wefliallin the 
following Compariibn fuppofe, that the Length of 
the fquare Brafs Tard Rod, here kept, and marked 
with a crowned E. by that Length meaning, as above, 
its greateft Length between Two parallel Planes, to 
be the true and genuine Length of the Enghjh Tard, 
or of Three Englifh Feet : And with that Length we 
ffiall compare the others here mentioned, exprciling 
how much they refpedively exceed, or fall fbort of, 
this fiippofed Standard Meafure. 

To examine all which, Mr. Graham was provided 
with very exad and curious Beam-Compaffes of dif- 
ferent Sorts, and adapted to the feveral Purpofes they 
were to be ufed for. One of thefc was by parallel 
Cheeks intended fot the taking the Lengths of the 
Standard Rods -above-mentioned to be kept in the 
Exchequer : Another was by rounded Ends, one of 

B b b b which 
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which was moveable, defigned to take the Lengths 
of fuch Standards as confift of hollow Beds or Ma- 
trices, like thofe already fpoken of at the Exchequer , 
and the others, to be prefencly mentioned, at Guild- 
hall: And a Third Beam-Compafs was fitted in t-he 
common way, with fine Points-, for the taking off, or 
laying down, fuchMeafures as are marked out by the 
Diftance of Points or Lines, on any plane flat Super- 
ficies. All which Compafles were fcverally fo con- 
trived, as to be lengthened by the turning of a fine 
Screw, one of whofe Revolutions anfwered accu> 
lately to the 40th Part of an Inch, and to which there 
was applied an Index, Ihewing, on a fmall circular 
Plate with 20 Divifions, the broken Part of a Revo- 
lution 5 and whereon the Place of the Index might, by 
the Eye, be eftimated to about the loth Part of a 
Divifion; whereby the Motion of the moveable 
Cheek, End, or Point, might confequently be judged 
of, to about the 8000th Part of znlnch. 

But Mr. Graham, when he determined by thefe 
Inftruments the following Particulars, defired it 
might be obferved, that although the Alterations of 
the Compafles were fenfible to fo fmall a Quantity ; 
it was not to be fuppofed the Meafures here taken 
with them, could be eflimated to the fame Exadnefs. 
The Hand cannot judge with fo much Nicety, of the 
Shake of a Rod, when applied between the Cheeks, 
or when let into one of the hollow Beds or Matrices 
above-mentioned: Neither can the Eye, though 
affifted- with a Magnifying-glafs, pretend to fee, with 
that Accuracy, the Place of the Compals-points, 
when applied to the taking off a Meafure, fet out by 
Points or Lines, on the plane Surface of a Rod or 

Rule. 
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Rule.' All he therefore thinks poflxble, and that he 
has found he could feveral times together, under the 
fame or like Circumftances, be confident in, is to 
take; fuch Meafures to about the 1 6ooth Part of an 
Inch. 

Wc fhall, however, in what follows, give thofe Mea« 
fures as they adtually did come out, in Revolutions, 
Divifions, and Tenths; All which are alfo, for the 
Convenience of the Reader, in a fecond Column, 
reduced to the common T>eciinals of an Inch ; and, in 
a Third, to the Vulgar FraBions of the frme. 

It may further be noted, that the abfolute Quan- 
tity of all Meafures, any ways inferibed on Standards 
of Metal, muft, from the Nature of Things, vary with 
the Alterations in the Heat or Coldnefs of the Wea- 
thers and, for that Reafon, the exadt Proportion be- 
tween any Two Standards, taken at different times, 
cannot be expeded to be found the fame to the moft 
perfea Degree of Exaanefs, unlefs the Temperature of 
the Air fhall at thofe different times have been the fame, 
or that a proper Allowance has been made for the 
Alteration of it. Yet, in the prefent Cafe, as all the 
feveral Meafures referred to, are inferrbed on the 
fame Metal, Brafs, as none of the Differences we are 
concerned about are very great, and as the Change of 
the Weather was not very confiderable between the 
Days of Trial ; it has been thought this lafi: Confi- 
deration might fafely be negleftcd, in fetting dovs^n 
the following Particulars. Which are, that 
The greateft Length of the 
Matrix oi^t.TardMea- 
fare, at the Exchequer, 
exceeded the fquare 
Standard Tard by-.- 

B b b b a The 


i Rev. Div. j 

8,2 = .0102 = 

P7-5<5. 



I 



at the Exchequer, ex- 
ceeded 45 Inches, of J i : 19,5 = .0494 == 
fuch as the Standard 20.-5 • 

contains 36, by-^ 

At Guildhall, the Standards of long Meafure there 
nfed, arc only Two Beds, or Matrices, the one of a 
Tard, and the other of an Ell, cut out of Two of 
the Edges of a fubftantial Brafs Bar, much like that at 
the Exchequer, but not altogether fo thick 5 which 
Bar is fealcd with the Exchequer Seal, and marked 
at both Ends with C. R. crowned ; and alfo, as it 


feems, with ff. M. crowned in like manner. But 
there are here no Rods fitted to thefe Beds ; fo that 


all that feemed requifite and proper to be done, was 
to take both the greateft Lengths of thefe Beds, and 
alfo the leaft Lengths of the fame; the laft being 
nearly the Lengths of fuch fquarc Rods as might be fo 
fitted into the Beds, as to go in every way clofe, and 
without fenfibly fiiaking: And, upon taking the faid 
Meafurcs, it appeared, that 


The 
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The greateft Length ofi 

the Tard Bed-fiX. Guild- 1 

/ja/l, exceeded the ^ ^ • ^4 j 7 -0434 23.04 

Standard Tard, at the 
Exchequer, by . . ' 

The Icaft Length of the 
fame Bed, exceeded 
the faid Standard of a 
Tard by 

The greateft Length of 
the Ell Bed, at 
^4//, exceeded 45 Ex- 
chequer Standard 

Inches by ‘ 

The leaft Length of the ’ 

fame Bed exceeded^ j ; 0,7 = .025 8 =—1— 
the fame Number off 38.6 

Wktincheshy . . ^ 

The Standard of a Tard, in the Tower of London, 
belongs to his Majesty’s Office of Ordnance, and 
is kept in the Drawing Room there : It is a folid 
Brafs Rod, about Seven-tenths of an Inch Square, and 
about 41 Incheslcrc^o-, on one Side of which is laid 
off the Meafurc of a Tard, divided into Three Feet, 
and each Foot into iz Inches: The Firft Foot has the 
Inches divided into Tenths, the Second intoTwclfths, 
and the Third into Eighths of an Inch, and the Firft 
Inch of all is divided into a Hundred Paris, by dia- 
gonal Lines. This Rod is faid to have been pro- 
vided by the late Mr. Rowley 5 it is fcaled with the 
Exchequer Seal, and Two other Seals of G. R. 
crowned, near one of the Ends, together with hisMA- 
jESTY’sMark commonly called the Broad Arrow- And 


■i: ii,7 = .039d = . 


25.2 


>i : 15,5 = .0444 = 


22,5 
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the Length of the Tard, or of the Three Feet infcribed 

upon it, exceed the foremen- Div. ^ j 

tioiied Exchequer Standardf*^ • 8,9 = .01 1 1 = — 
of a Tard by .... J 
The Standard Tard, belonging to the Clockmaker’y 
Company, was delivered to them from the Ex~ 
chequer, by Indenture, the 4th of September, 23 
Car.W. A.T). 1671. It is a Brafs Rod of Eight 
Sides, near half an Inch in Thicknefs, fealed with the 
Exchequer Seal, and C. R. crowned, near each End ; 
and whereon the Length of the Tard is exprefled, by the 
Diftance between Two upright Pins, or fmall Cheeks, 
filed away to their due C^antity : This was procured 
by Mr. Graham, to be brought to the Trejldenfs 
Houfe of the Royal Society, on Saturday the 7th 
of May laft, where all the above-named Company 
then met, to collate their refpeaive Notes of thefe 
feveral Trials, all which were found to agree with 
each other: At which laft Meeting, Mr. John 
Machin, of Grefbam College, the other Secretary of 
the Society, was prefent alfo: And the Length of 
this laft Tard Meajure was then tried, and found to 
fall fhort of the Exchequer Standard Tard Meajure^ 
now very carefully added ' 
on the Middle Line of( 
the Royal SociETY’sf 
Brafs Rod, 


Rev. Div 
o : 16,8 


.021 


47.(32 


Now, as to the Weights, thofe in the Chamber - 
lain s Office in his Majesty's Exchequer, and which 
ate efteemed the Standards, are a Pile, or Box, of 
hollow Brafe Troy Weights, from GCLVI Ounces 
downwards, to the i6th Part of one Ounce, all feve- 
rally marked with a crowned E, : But they have no 

T^enny- 
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weights, ot (stBin W eight that ate any 
ways eftecmed or looked upon as Standards. 

The Weight mentioned in all our old Ads of Par- 
liament, from the Time of King Edward the Firft, 
is'univerfally allowed to be the Troy Weight, whofe 
‘Pound of Twelve Ounces, each of which 

contained Twenty Penny-weights : And as the Pound 
is the Weight of the largelt lingle Denomination 
commonly mentioned in thofe A£is, Ounces 

taken from the Pile of Troy Weights above-men- 
tioned, as there is no lingle Troy Pound Weight, 
muft now be reputed the true Standard of the Troy 
Pound, ufed at this Day in England. 

Befides which Troy Standards, there are alfo kept 
in the Exchequer the following Standards for Aver- 
dupois Weights: That is to fay, a Fourteen Pound 
Ceil Weight of Crafs, marked with a crowned E. and 
inferibed 

XIIII. POVNDE AVERDEPOIZ. 

ELIZABETH. REGINA. 

1582. 

as alfo a SevenPound, a Four Pound, a Two Pound, 
and a Tingle Pound, like Aver dupois Bell- Weights, and 
feverally marked as follows, excepting the Variations 
for the Number of Pounds in each refpe^live Weight. 



E.L. 

15SS. 

A® REG. XXX. 


With which arc alfo kept a Pile of flat Averdupois 
Weights, from 14 ‘Pounds down to the 64th Part of 
zPound. 


When 
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When the A'Verdupois Weight came fitfl: to be 
looked upon as a lawful Weight, does not appear ^ 
but by thcfe Standards it is plain, it has been ufed as 
fuch, ever fince the Reign of Queen Elizabeth. And 
as the Weight of 1 5 bounds Averdupois, has before 
been made ufe of, in determining the Proportion 
between the Weight of tlais ‘Pound and that of the 
Pound Troy, we lhall begin by giving the Countcr- 
poife of the faid 1 5 Pound Averdupois, as it was 
found in Weight : From whence we (hall deduce 
the Proportions of thofe Pounds, and afterwards com- 
pare the fame with the like Proportions, deduced from 
t)i\.zSevenPounds,^riA.^iQ^c i^w;2i/Bell-W^eights, and 
the Angle Pound flat Weight above-mentioned : All 
which Weights were taken in the Prefence of the 
above-named Noblemen and Gentlemen, by Mr- 
Samuel Read, Scale and Weight-maker near Alderf- 
gate, who brought to the Exchequer a large Balance 
of his own for that Purpofe, and which, when loaded 
with 1 5 Pounds at each End, was very readily turned 
with Six Grains 5 as a lefler one he brought alfo for 
examining the Angle Pound 'Weights, was with half 
a Grain. He alfo brought with him what he called 
his own Standard Penny and Grain W eights, to fup- 
ply what was necelTary to make the Counterpoife of 
Exchequer ^ With all which the Refult 
was, that 

The Standard 14 Pound, and Angle Pound Aver- 
dupois Weights, taken together, were, upon a Me- 
dium of Four Trials, after counterchanging the 
Weights in each Bafon, changing the Bafons, and 
then again counterchanging the Weights, found to 
be counterpoifed by ai8 Troy Ounces, 13 Penny- 
weight, 
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weighty 23 GfAtfis 3nd Onc^fburth. From whence 
the A.verdupois ‘Pound is deduced equal to 6998.35 
of fuch Grains as the Troy Ounce is reputed to con- 
tain 480 of 5 and the Averdupois Ounce, of which 
1 5 are fuppoled to make a Pound, is found equal to 

437.4 like Grains. . -.tt • ? 

Again : The Senjen Pound Bell AverdupotsVJ eight, 
with the fame Scales, and upon a Medium of Four 
like Experiments, counterchanging, as before, both 
Weights and Bafons, was found to be counterpoifed 
by 102 Troy Ounces One Penny -weight, and 21 
Grains. According to which, the Aver dupois P ound 
comes out equal to 7000.7, and the Ounce to 437-54 
Proy Grains. 

Again: The Engle Bell Averdupois Pound, with 
the lelTer Scales, ©n the Medium of Two Experi- 
ments, counterchanging the Weights, the Bafons not 
being moveable, was found to weigh 14 Troy Ounces 
II Penny-weight and 18 Grains', or was equal in 
Weight to 7002, and the Ounce to 437.62 Troy 
Grains. 

The Engle Averdupois Bell Pound, againft the flat 
Averdupois P ound'SSh was found, on a Medium 
of Two like Experiments, to be heavier by Two Troy 
Grains znd a half: Whence the flat Averdupois Engle 
PoundVJeX^x. weighs only 6999.5, and the Ounce 
437.46 Troy Grains. 

The Royal Society’s Averdupois Pound was, ia 
like manner, found to be lighter than the Excheq^uer 
Engle Bell Weight, by One Grain. 

And their TVtf/ PoundWti^ht to be lighter than 
the Eight and Four Ounce Troy Weights at the Ex- 
chequer, taken nogethcr, by half a Grain. 

C c c c 


The 
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The Founders Company of London arc, hj their 
Charter from King James the Firft, authorized and 
directed to have the Jizing and marking of all manner 
of Brafs Weights, to be made or wrought, or to be 
uttered, or kept for Sale, within the City (^London’, 
or Three Miles from the fame. And the Weights 
delivered to them from his Majesty’s Exchequer, 
and now kept in their Hall, as their Standards for 
the Ufes above-mentioned; arc a Pile of flat Brafs 
Troy Weights, from CCLVI Ounces, down to the 
1 6th Part of an Ounce, all fealed with ihz Exchequer 
Seal, and marked wirhC.i?. crowned 1684. and a 
Stamp of the initial Letters of the Maker’s Name : As 
alio a Set of Bell Brafs Averdiipois Weights, fealed 
and marked in like manner. And here the follow- 
ing Trials were made, before the above-named Gen- 
tlemen, by Mr. Read, but with a large Balance, 
commonly ufed for Trials at the Hall, in their Office 
for that Purpofe 5 and found to turn with about the 
fame Weight as the former ; and alfo with a leffer 
one, turning in like manner under thefe Circum- 
ilances, with about half a Grain, which Balance be- 
longed likewife to the Hall, as did alfo the Fenny 
-md Grain Weights made ufe of, but which were not 
kept by them as Standard Weights. 

And here it was found, that, on a Medium of 
Four Trials, made in like manner as before, at the 
Exchequer, that 1 5 Founds Averdupois, being their 
14 Founds, and Angle Found Standard Weights, were 
counterpoifed by 2 1 8 Troy Ounces, 1 5 Fenny-weight 
and Grains: Whence die Averdupois Found is de- 
duced equal to 7001.53, and the Ounce to 437*59 
Troy Grains, 


Again : 
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Again: The fingle Averdupois Standard Tomd 
weighed, on a Medium of Two Experiments, couii- 
tcrchanging the Weights, as before, 14 Troy Ounces ^ 
It Tenny -weight, 16— Grains: Or was equal to 
7000.5, and the Oimceio 437-5 3 Troy Grains. 

Again : This Standard Anjerdupois Tound, at a 
Medium as before, outweighed the Royal Society's 
Averdupois Tound, by Two Grains and Onc-eighth : 
And the Troy Standards of Eight and Four Ounces, 
taken together, outweighed the Royal Society j 
Engle Troy Totmd'^ by Two Grains and Onc- 
cighth, at a like Medium. 

At his Majesty’s Mint in the Tower of London, 
their Standard Weights are only a Pile ot Troy hollow 
Weights, from CCLVI Ounces, down to the i6th 
Part of One Ounce, without any Tenny or Gram 
Weights. The larger of thefe Weights, as low as 
the VIII Ounce- weight, are marked with A- R. 
crowned, and infenbed PRIMO MAII, A° DNL 
1707. A° REGNI Vr. The IIII and the II Ounce 
Weights are only marked with R. crowned, without 
the Date; and the lelTer have only the Exchequer 
Seal, and the Rofe and Crown, being the Mark of 
his Majesty’s Mint, as all the larger ones have aifo. 
And here it was found by Mr. Jofeph Harris, one 
of ihcApfay-Mafiers of the Mint, with a very curious 
Balance of his own, fixed in a Giafs Lantern, and 
which he was well alTured might in fuch Circum- 
ftances be depended upon to lets than half a Grain ; 
and with the Addition of fo many Tenny and Grain 
Weights belonging to his Office as were necclTary : 
that 




Cccc 1 
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The Royal Society’s whole Troy Tound Weight 
weighed, at a Medium, lefs than the Eight Ounces 
and Four Ounces of thcfe Standards, taken together, 
by Two Grains and Three-eighths. 

That the Royal Society’s Averdupois Tqiind 
weighed in Troy Weight by thcfe Standards, 14 
Ounces 1 1 Tenny Weight 1 6 Grains and Seven- 
eighths j or 7000,87 Grains. 

That the Royal Society’s Pile of x 6 Ounces Troy, 
was lighter than 1 6 Ounces ♦f thcfe Standard Weights, 
by Four Grains and Three-fourths. 

And laftly. That the Royal Society’s Eight 
Ounces and Four Ounces together, taken from their 
Pile, weighed lighter than their lingle Troy Tound 
Weight, by Five- eighths of a Grain. 


X. Deferipthn of an Inftrument for re~ 
Aucing a diflocated Shoulder; invented ly 
Mr. John Freke, Surgeon oj St. Barthol(> 
niew'"5 Hofpital, and F. R. S. 

Gen TL EMEN, 

w Jane T Should not have prefented this to you, 
aa- »74j* fuiall a Compafs 

the whole Power which can be made ufe of in re- 
ducing a diflocated Shoulder can be contrafted. If 
therefore a Machine for this Purpofe be not portable, 
it matters but little to an afflidted Patient Ten Miles 
off, how good an Inflrument is out of his Reach. 


This 
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This Machine (fee Tab. IV. Fig. 2.) which confifts 
of Two Boxes y/, joined at the Endsby TwoHingeS;, 
contains, when folded together, every thing that can 
poilibly be wanted in the Operation before-men- 
tioned ; and it may fo eafily be made ufe of, without 
the Afliftance of any other Operator than the Surgeon 
employed, that I may venture to affirm, a Patient 
may be fet down, the Inftrument applied, and the 
Shoulder reduced, in One Minute, ordinarily fpeah- 
ing. 

The Length of this Inftrument, when ftiut up, is 
One Foot Eight Inches, its Breadth Nine Inches, and 
Thicknefs Three Inches and a Quarter. When it is 
opened, it is kept fo by Two Hooks fixed on the 
Backfide of it; and when one End of it ftands 
on the Ground, the other ftands high enough to be- 
come a Fulcrum, or Support of a Lever B B, which is 
fixed on a Roller h, by a large Wood Screw, which 
turning fideways as well as with the Rowler, it 
obtains a circumrotatory Motion, fo that it will ferve 
to reduce a Luxation either backward, forward, or 
downward. 

The Roller on which the Lever is fixed, is juft the 
Diameter of the Depth of one of the Boxes, into 
which are driven Two Iron Pins, the Ends of which 
are received by the Two Sides of the Box, which are 
an Inch thick. 

The Lever is Two Foot Four Inches, and is cut off 
and joined again by Two Hinges C, to fold up fo as 
to be contained in the Boxes. On the Backfide of it 
is a Hook, to keep it ftrait ; the other End of it is to 
hang over the Roller about an Inch and half, which 
is to be excavated and covered with Buff Leather, for 

the 
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the more eafy Reception of the Head of the Os 
himeri. 

Two Iron Cheeks® ® are fcrewed on each Side of 
the Lever, to receive through them an Iron Roljer 
E, which has Two Holes through it, to receive Two 
Cords coming from a Brace K fixed on the lower 
Head of the Os humeri s for on no other Part of the 
Arm above the Cubit can a Bandage for this Purpofc 
be ufcful 5 for, if the Surgeon applies it on the mufcular 
Part of the Arm, it never fails flipping down to the 
Joint, before you can extend the Limb. 

The Iron Roller has a fquare End, on which is 
fixed a Wheel G, within the Cheek, notched round, 
which works as a Rotchet on a Spring Ketch under- 
neath the Lever, by which it is flopped, as you wind 
it with a Winch j and may at Pleafure be let loofe, 
as there fhall be Occafion for it, by difeharging the 
Ketch. 

I come now to deferibe the Brace F, which, com* 
pared with common Bandages, is of more Confe- 
quence than can eafiiy be imagined by unexperienced 
Perfons. It confifts of a large Piece of Buff Leather, 
big enough to embrace the Arm, fewed on Two 
Pieces of ftrong Iron curved Plates, riveted together, 
one of them having an Eye at each End, to fatten 
Two Cords in ; the other is bent at the Ends into 
Two Hooks, which are to receive the Cords, after 
they have croffed over the Arm above. 

■ In order to keep the Patient fteady in his Chair 
from coming forward, or letting the Scapula rife 
up, on depreffing the Lever, after the Limb is drawn 
forward by the Winch, there muft be fixed over the 
Shoulder a Girth with Two Hooks at the Ends of it, 

■ ' long 



[ 559 3 

long enough to reach to the Ground on the other 
Side, where it muft be hooked into a Ring /, to be 
fcrcwcd into the Floor, for that Puipolc. 

XI. A Letter from Pierce Dodd, iVf. 2 ). Fellow 
of the Royal College of Phyficians, London, 
a72d Fhyjician to St. Bartholomew's Ho- 
fpital, to the Prefidenc of the Royal So- 
ciety, concerning a Ferfon who made 
bloody Urine in the Small-pox, and re-- 
covered, 

SIR, 

i^cWjuneij. /TAkhig bloody Water is univcr- 
V 1 fally efteemed as terrible a Sym- 
ptom as any that can happen in the Small-pox j and 
all who have wrote concerning that Diftemper, do 
unanimoufly agree, that it is a certain Forerunner of 
approaching Death. Dr. Cade, indeed, fays, in his 
Letters to Dr. Freind, concerning Purging in that 
Diftemper, that he has fometimes cured this Sym- 
ptom, by the Flelp of Camphire, and a copious Quan- 
tity of Acids? but then he adds, that this Relief was 
only temporary? and that, to confefs the Truth, he 
never knew any body, that made that fort of Urine, 
who ever furvived the i6th Day from the Eruption : 
And there is nobody whom 1 know, that has been 
converfant with this Diftemper, but has conftantly 
experienced, fooncr or later, the like Fatality in con- 
fequence of it. I mean, when this fort of Urine has 

pro 
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proceeded from a broken Crajis and Contexture, or, 
as it were, a thorough Diflblution of the whole Mafs 
of Blood : For I know very well, that you fliall now- 
and-then have feveral Streaks, and fometimes larger 
Quantities of Blood in the Urine, from the Acrimony 
ot the Spani^i Flies, upon the Application of Blitters, 
which are frequently ufed, and fb frequently like- 
wife abfolutcly ncceflary, in one or other of the 
Stages of this Diftemper, and yet the Patient fhall do 
well. And Dr. Browne, who was a worthy Predc- 
ceffoT of mine in St. Bartholomew s Hof pit al, and a 
Gentleman of Learning and Eminence in his Profef- 
fion, gives an Account of a Gentlewoman, who lived 
in 'T>ea7l s-yard, JVeJiminJier, who made bloody 
Urine in the Small-pox, Four -or Five Days together •, 
which made Dr. Needham, who attended her, to 
forfake her ; and yet Ihe recovered : But they found 
afterwards, that this bloody Water was not occafioned 
by the Malignancy of the Diftemper, but by a fliarp 
Stone, which was at that time defeending from one 
of the Kidneys through the Ureters into the Bladder, 

and which fhe afterwards voided. This I have 

from fome Adverfaria of his, a good Number of 
which I have had the Fortune to be in Poffelllon of 
feveral Years, and amongft which there are feveral 
remarkable Cafes, that occurred to him during the 
Courfc of a long and exitenlive Pradice j and which 
I do not know, but may, Ibme time or other, be 
communicated to the Public, together with fome 
others that have happened to fall within the Compafs 
of my own Obfervation, lince I have had the Ho- 
nour to have fomething to do in the Faculty, in that 
Holpital, and clfe where. 


But 
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But to return to our Subjeft; 

It cannot but be a Satisfaction to a Perfon of your 
Humanity and Goodnefs therefore, to hear of an In- 
ftance in which this frightful Symptom has not been 
attended with its ufual Fatality : It was in the Cafe of 
a young Spark, about 15 Years of Age, Son to a Gen- 
tleman of a very coiifiderablc Fortune in ’Jamaica. 

He was taken with a Fever, and great Pain in his 
Head, April 2o:h laft, and had the Small-pox come 
out upon him the Day following, notwithftanding 
which the fame Symptoms ftill continued, and no- 
thing almoft would ftay upon his Stomach, and his 
Head likewife was very delirious : He was obliged 
therefore to be blooded, and to take a Vomit, and to 
have Blifters applied to his Neck and to his Arms ; 
which, together with a proper Quantity oi’^ulvis e 
Chelis Cancrortmt comp, and Nttre, were the iirfl: 
things, that I had an Opportunity of ordering for him. 

The next Day every thing was more quiet, and fo 
again the Third Day from the Eruption; but the 
Small-pox were very numerous all over him, and of 
a little, rank, angry Sort ; as they generally arc, I 
think, upon the IVeJl- India Conftitutions: But this 
young Gentleman had befides over-heated himfelt a 
little before, by performing a Part at the Montainy 
neat Eton^ where he was a Scholar. 

Things continued in much the fame State the 4th 
Day, but towards the Evening there were a few 
Streaks of Blood mixed with, and fubltding in his 
Water; which did not much alarm me, becaufc I 
did not know but it might be caufed by the Blifters, 

I had but one Reafon to doubt the contrary, and that 
was, he had had little or no Strangury : But as cer- 

D d d d tain 
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tain Perfons do aver, there is fometitnes fuch, or 
even a more bloody fort of Waters, occafioned by 
the Flies, even where there fliali be no Strangury at 
all, I was willing to hope the beft, and fo made no 
other Alteration "in my Procefs, than to direft a very 
free Ufe of Sphit of Vitriol. 

What was ordered, happened to fnccced : We had 
no more of that Sort of Water, either that Night, or 
the next Day, or the Morning following : But I was 
fent for in a great Hurry that Day, viz. the 6th, in 
the Afternoon, and found his Friends in the moft 
terrible Confternation ; not only becaufe it returned, 
but began to increafe upon them, and was pouring 
off in a free Manner. 

It was neceffary therefore to proceed in another 
Method, and I accordingly ordered feme Gum Arabic, 
Olibanumy and ‘Pulvis Amyli, and Alum, together 
with a Mixture of Black Cherry-water and fmall Cin- 
namon, and Treacle-water, with fome TinSlura Anti- 
phthijica and Terra ’Japonica in it, and the TinSiure 
of Rofes, ftrongly acidulated and fweetened with 
Tiiacodium > upon the Ufe of which it began to abate, 
and the next Day the Urine returned to its ufual State 
and Colour. 

There was nothing farther obfervable in the Courfe 
of this Cafe, except that the Diftemper was of the Co- 
herent kind, and accordingly attended with many other 
dubious Symptoms likewife : For though it is generally 
thought, that the Coherent fort is not fo formidable 
as the Confluent j yer, as Dr. Freind has judicioufly 
obferved, zn^Moretonhtiotthxm, there is not fo much 
Difference between them, but they are almoft always 
attended with much the fame Appearances, and the 

fame 
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fame Fevers plainly at the time of Maturation : For 
that the Danger does not arife fo much from the 
Sort, as from the Number of thePuftules; which if 
it be great, there is the like Reafoii to be fearful of 
the Event, whether they flux, or whether they only 
cohere : All which notwithftanding, this young Gen- 
tleman had the good Fortune to efcape. 

I have nothing farther to detain you with at pre- 
fent, butonefliortRequeft; and that is, that you will 
be fb good as to believe me to be, with all the Rc- 
fpeft and Efteem imagina^^le:^ 

June 23. 1743. Tour moji Ohedienty 

Faithful Servant, 

Peirce Do^. 


June 23. 1743. the Society adjourned to OB. 27. 
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Trefentedto f I'l H E Sagacity of the Bees in 
Ctaf I making their Cells of an hexa- 

174.J. gonal Fornij has been admired. 

of old ; and that Figure has been 
taken notice of, as the beft they could have pitched 
upon for their Purpofes: But a yet more furprifing 
Inftance of ihe Geometry of thefe little InJeSis is 
feen in the Form of the Bafes of thof. Cells, difco- 
vered in the late accurate Obfervations of Monfieur 


Maraldi and Monfieur de Reaumur 7 who have 
found thofe Bafes to be of that Pyramidal Figure, f Hat 
requires the leaftWax for containing the fa^me Quan- 
tity of Honey, and which has at the fame time a very 
remarkable Regularity and Beauty, connected of 
NecelTity with its Frugality. 

Thefe Bafes are formed from Three equal Rhom- 


iiis’st the obtufc Angles of which are found to be 
the Doubles of an Angle that often offers itfelf to 
Mathematicians in Qiieftions relating to Maxima and 
Minima 7 that is, the Angle, whofe Tangent is to 
the Radius, as the Diagonal is to the Side of the 
Square. By this Conftru^lion, of the Six folid Angles 
at the Bafe that correfpond to the Angles of the 

E e e e Hexa- 
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Hexagon, Three are equal as well to each other, as 
to the folid Angle at the Apex of the Figure, each 
of which folid Angles is refpedivcly formed from 
Three equal plane obtufe Angles: And the other 
Three folid Angles are alfo equal to each other, but 
feverally formed each from’ Four equal plane acute 
Angles, Supplements to the former obtufe ones. 

By this Form the utmoft Improvement is made of 
their Wax, of which they are on all Occafions very 
faving, the greateft Regularity is obtained in the 
Conftruffion, and with a particular Facility in the 
Execution j as there is one fort of Angle only with 
its Supplement, that is required in the Struflurc of 
the whole Figure. 

Monfieur Maraldi * had found by Menfuration, 
that the obtufe Angles of the Rhombus’s were of 
no Degrees nearly s upon which he obferved, that 
if the Three obtufe Angles which formed the folid 
Angles above-mentioned, were fuppofed equal to each 
other, they muft each be of 109°. 28^5 from whence 
it has been inferred, that this laft was really the true 
and juft Meafure of them ; And lately Monfieur de 
Reaumur has informed us, thzx.Mx/Komig having, 
at his Defire, fought what fhould be the Quantity to 
be given to this Angle, in order to employ the leaft 
Wax poflible in a Cell of the fame Capacity, that 
Gentleman had found, by a higher Geometry than 
was known to the Antients, by the Method of Infi- 
Vitejimals^ that the Angle in queftion ought in this 
Cafe to be of lop®. 26\ And we fhall now make 


* Mmoires PAcad. Royale des Scieacgf, 1712 . 
f jasmires fur let Jufelfes^ To®. V, 

k 
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it appear from the Principles of common Gedmetry^ 
that the moft advantageous Angle for rhefe Rhombus’s 
is indeed, on that Account allb, the fame which 
rcfults from the fuppofed Equality of the Three plane 
Angles that form the above-mentioned folid ones. 

Let GAZ" and ATA/ reprefent any Two ^ 
adjoining Sides of the Hexagon, that is, 
the Sedion of the Cell perpendicular to 
its Length. The Sides of the Cell are not complete 
Parallelograms as CGATAT, BMISIK^ but "Trapezia 
CGNE, BMNE, to which a Rhombus CEJBe, 
i^ fitted-at A, and that has the oppofite Point e in the 
^pex of the Figure, fo that Three Rhombus’s of this 
kind, with Six Trapezia, may complete the Figure of 
the Cell. Let O be the Centre of the Hexagon, of 
which CK and KB are adjoining Sides; join CB 
and KO, interfeding it in^; and, becaufe CO 5 is 
equal to CKB, and KE equal to Oe, the Solid 
E BCK'is equal to the Solid eBCO -, from which it is 
obvious, that the SolM Content of tire Cell will be 
the fame, where-ever the Point B is takeil in the 
Right Line K N, the Points C, K, B, G, AT, and M, 
being given. We are therefore to inquire where 
the Point E is to be taken in KN, fo that thtArea 
of the Rhombus CEBe, together with that of the 
Two Trapezia CGME, BN MB, may form the 
Leaft Superficies. Becaufc is perpendicular to 
BC in A, the Area of the Rhombus is AEy.BC, 
that of the Trapezia CGNE, ENMB, is 
C'G+ E Ny KCi thefe, added to the Rhombus, 
amount to AEy BC+^KNyKC — KEyKC} 
and becaafe zKNyKC is invariable, wc arc to 

E e c c z in* 
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inquire, when AEysBC — KExKC is a Mini- 
mum? 

Suppofe the Point L to be fo taken upon isTAT. 
that KL may be to as KC is to BC. Frqm 
the Centre A deferibe in the Ylznt A KE with the 
Radius AE, an Arc of a Circle E R meeting A L, 
produced, if neceflary, in Rh IttEVht perpendi- 
cular to AR in V, and ATH be perpendicular to the 
fame in H\ then the Triangles LEV.L KULAK, 
being fimilar, we have LV \ LE LH. LKit 
L A : A Af : ; (by the Suppofition iaft made) KCt BC, 
Hence, when E is between L and K, w'e have 
LH+LV (=^VH) : LK^-LE (=KE) :: 
KC:BCi and when E is between K and L, we 
hvrcLH'--’LF{—FH)'.LK---LEi=KE) ; : 
KC.BC} that is, in both Cafes we have KEx 
KC=zVHx.BCi and confequently AExBC — 
KExKC=:AExBC—FH xBC=A E--FH 
xBC=:AR^KHxBC = AH+FRxBCi 
which, becaufe A Hand BC do not vary, is evident- 
ly Leaft when KR vaniflies, that is, when E is upon 
L, Therefore C LB I is the Rhombus of the moft 
advantageous Form in refpeft of Frugality, when KLv& 
to A La& KCv& to BC. This is the fame Method by 
which we have elfewherc determined the Maxima 
and Minima, in the Refolution of feveral Problems 
that havcufually been- treated in a more abftrufe Man- 
ner. See Treatife of Fluxions, Art. 572, &c. 

Now becaufe Oi<r is bifeded in A, KO ■=^ 0 K} 
r=ze,AK}i and AC^=iAK^, oiBC^zACz:^ 
iXAK% confequently ATC: JSC ; : zAK'.Z't/i 
xAKwt '.Va, and KL\AL : ; {KC ; BC) 

I-VJ; 



C ] 

i-.Vs, oc L ' s - V ^ (becaufc 

AK’.AC -.: T : Vi) A L : AC :'. i : V^s is, 
the Angle CL A is thac, whofe Tangent is to the 
Radius as \/2 is to i, or as 141421 3 5 to looooooo; 
and therefore is of 54°. 44^ 08''', and confequently 
the Angle of the Rhombus of the Beft Form is thac of 
109°. 28'. 

By this Solution it is further eafy to eftimate what 
their Savings may amount to upon this Article, in 
confequence of this Conftrudion. Had they made 
the Bale flat, and not of the pyramidal Form deferibed 
above, then, befldes completing the Parallelograms 
CGNK and BMNK, the Surface of the Bafe had 
been 3 x AK ; what they really do form amounts 

in Surface to the fame Parallelograms, and 3 C B'aA H: 
the Savings therefore amount to 3 CBy.AK — -AH 
= 3 CB'X.AH'X r - ^^- i which is almoft a Fourth, 
part of the Pains and Expence of Wax, they beftow 
above what was neceffary for completing the paral- 
lelogram Sides of the Cells : And at the fame time 
they feem alfo to have ocher Advantages from 
this Form, belides the faving of their Wax; fuch as 
a greater Strength of the Work, and more Conve- 
nience for moving in thefe larger folid Angles. 

It remains that wc fhould fhew, that the plane 
Angles C A 5 , CLN, and BLN, are equal to each 
other. We before found, that KL'.AL:: 
jee : BC K A (^ = \KC) ACi confequently 
KL’.KA : :AL: AC, and the Triangles LKA, 
LAC, are fimilar : Therefore L K :^A L : ; 
AL : LC::KC :BCi:x :V3, and LC:=ziLK, 
With the Centre L and Radius LC, dc- 
feribe in the Plane CGNK the Semicircle 
DOT, meeting the Line KN, \xsl> and 5 P ; 

foin 



[ !i70 ] 

join C5P and C©, and let Z/^be perpendicular to 
C'F in < 5 ), then will the Angle CD K he equal to 
^ L Z^,*and we Ihall have F L ^ :FC -.'^D C : ; 
y/FK : y/'^K : V Z.C+Z A = VLC^LKii 
•^4 .y/z::y/z: i AC: A L. Conlcquently the 
Angle F — ALC,zndCLF — CLB, or the 
obtufe Angle of the Rhombus CLBl is equal to 
CLF, the obtufe Angle of the Trapezium \ and 
confequently, the Three plane Angles that torm the 
folid Angle at L, or the Apex at 4 are equal to each 
other: From which it is obvious, that the Four acute 
plane Angles, which form the folid Angle at C or By 
are likewife equal among themfelves. 

Though Monfieur Maraldi had found, by his Men- 
furation, thefe obtufe Angles to be of about no 
Degrees ; the fmali Difference between this and the 
,109°. 28', 16" y juft found by Calculation, feems 
to have been either accidental, or owing to the Diffi- 
culty of meafuring fuch Angles with Exadnefs : 
Beitdes that he feems to admit the real Equality of 
the feveral plane Angles, that form as well the ApeXy 
as the other folid ones we have been treating of. 
And, as to the fmali Difference between our Angle 
and that determined by Mr. Koenig, who firft confi- 
dered this Problem, but has not yet pubhlhed his 
Demonftration of it, that can only be owing to his 
not carrying on his Computation fo far, and would 
fcarcely have been worth the mentioning, were it 
not yet in Favour of the Pradicc of thefe induftrious 
little Infcds j and did it not therefore give us ground 
to conclude, that in general, and when the parti- 
cular Form and CircumftaUce of the Honey-comb 
does not require a Variation from their Rule, 
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the Bees do ttuly coiiftmdt their Cells of the beft 
Figure, and that not only nearly, but with Exadnefs 5 
and that their Proceeding could not have been more 
perfed from the greateft Knowledge in Geometry. 
Flow they arrive at this, and how the wonderful 
Inftind in Animals is to be accounted for, is a 
Queflion of, an higher Nature; but this is furely a 
remarkable Example of this Inftind, as it has fug- 
gefted a Problem that had been overlooked by Ma- 
thematicians, though they have treated largely on 
the Maxima and Minima ■, and fuch an one, as has 
been thought to exceed the Compafs of the common 
Geometry. 

It may be worth while to add here, that if the 
Cells had been of any other Form than hexagonal, 
and the Bafes had ftill been pyramidal, thefe muft 
have been terminated by Trapezia, and not by Rhom- 
bus’s, and therefore had been lefs regular, becaufe 
O A and AK would have been unequal : Nor could 
there have been room for fuch an advantageous or 
frugal a Conftrudioh as that we have deferibed, becaufe 
the folid Content of the Cell would have increafed 
with the Right Line KE. The Cells, by being 
hexagonal, are the moft capacious, in proportion to 
their Surface, of any regular Figures that leave no 
Infterftices between them, and at the fame time 
admit of the moft perfefl: Bafes. Thus, by following 
what is beft in one refped, unforefeen Advantages 
arc often obtained and what is moft beautiful and 
regular, is alfo found to be moft ufeful and ex- 
cellent. 


II.. Ai 
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n. A Letter from Mr. John Winthrop, Hol- 
lifian Trofejfor of Mathematics and Aftro- 
nomy at Cambridge in New-England, fo 
C. Mortimer, M. "D. Sec. R. S. concerning 
the Tranfit of Mercury owr the Sun, April 
n. 1740. and of an Eclipfe of f^^Moon, 
Dec. zi. 1740* 

SIR, 

IRiad NoV’» 3. J "’HOU GH I have not the Honour 
to be known to you, I flatter my- 
■felf you will excufe the Freedom of this Letter, flncc 
the Deflgn of it is to lay before you an Obfcrvation 
whkh, I hop&, may be of feme Ufc in Aftronomy. 
In Confidence of this, I take the Liberty to inform 
you, that, on the 21ft oi April 1740 - 1 had an Oppor- 
tunity to oh£cxvc Mercury, then near his deCcending 
Node, tranfiting the Suns Disk. Being advertifed 
by the Calculations of that excellent Aftronomer 
Dr. Halley, that the former Part of this Tranfit would 
be vifible in our Horizon, I was refolved to obferve 
it in' the befl; manner I could, with thofe few Inftru- 
ments I was furnifhed with ; which were only thofe 
I had received from my Predecellbr Mr. Ifaac Green- 
wood, and are the fame that are mentioned by the 
late Mr. Thomas Robie in Rhilofophkal TranfaSlions 
No 3«2. being a 24 Foot Tclelcope, another of Eight 
Foot, and a brafs Quadrant of Two Foot Radius, 
fitted withtelefcopic Sights, and having crofs Hairs 
fixed in the Focus of the GlaCfes. All thefc I got in 

Rcadi- 
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Readinefs, being the more defirous to make this Ob- 
fervation, becaufe Mercury had never as yet been 
fecn entering upon or going off the Sun’s Limb at 
his defcending Node, and this Tranjit ought to be 
ihvifible to Europe. The better to obferve Mer- 
cury’s Ingrefs on the Sun, I determined to make ufe 
of my 24 Foot Tube, while an Afliftant I had with 
me ufed that of Eight Foot : After which I propofed, 
in order to find out his Path in the Sun, to obferve 
the Paffages of Mercury and the Sun’s Limbs by an 
horizontal and vertical Hair in the Telefcope of the 
Quadrant j and I chofe rather to deduce Mercury’s 
Right Afcenfions and Declinations by Calculation 
from hence, than to obferve them immediately in 
the common way of placing one of the crofs Hairs 
parallel to the Equator, becaufe, as the Sun was 
likely to be low before Mercury made his Entrance, 
Refradion would have caufed confidcrable Errors in 
the Places of Mercury determined in this Manner. 
Having no Clock, I was obliged to make ufe of my 
Pocket-Watch, which I know to be a good one j and 
by this it was eafy to diftinguifh Time to a Quarter 
of a Minute, which would have ferved pretty well 
for the Ingrefs of the Planet. But as it was by no 
means fufficient for thofe other Obfervations I 
defigned to make, I procured another Watch, which 
fhewed Seconds; and both thefe Watches I adjufted 
to the apparent Time, by feveral Altitudes of the Sun 
taken with the Quadrant before the Tranjit began ; 
and by Altitudes taken the next Day, I found that the 
Watches had kept time exadly enough. I expeded 
that the Centre of the Planet would enter upon the 
Sun at 5!’ 2'; bur, being apprehenfive that he might 

Ffff be 
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be earlier than the Calculation, I, for fomc time 
before that, with my 24 Foot Tube ciireaed to the 
Sun, kept my Eye fixed cn that Part of his Limb 
where the Planet was to enter, as fteadily as I could 
for the Wind, which then blew frelh. This Precau- 
tion was not needlefs; for, at 4-^, 54 ^ 59 ^^ I 
ccived that Mercury had made an Impreflion on the 
Sun’s Limb j by the Quantity of which I concluded, 
that almoft One quarter of his Diameter might be 
entered. After I had beheld this very plainly about 
a Minute, a fmall Cloud covered the Sun near 3'i 
which then clearing off, and the Sun ftiining very 
bright, as before, I had again a diftinft View of the 
Planet, and faw much more than half his Body on 
the Sun. I continued to fee till 5^ 
which, time h© feemed to be gotten almoft wholly 
withim'i^e Stms for he appeared now very near 
round, though I could not yet difeern the Sun’s Light 
behind him. By the ihaking of the Tube, I unfor- 
tunately milled the Moment of his interior Contact 
with the Sun’s Limb, but am certain it could be but 
very little later than this; for I prefently after faw 
him fairly within the Sun. Upon which, I repaired 
to my C^adrant; but this being at my Lodgings, at 
fome Diftance from the long Telcfcope with which I 
obferved thelngrefs, and which I had no Convenience 
for taifing nearer Home, almoft half an Hour flipped 
away before it was. poffibie for me to begin my Ob- 
fctvathms. 1 began them as foon as I could, and 
coutinvu^d ihera till Sun-fet, excepting when I was 
intettup^d by the Clouds; and I obferved fometimes 
one and fisDaetipicj the other Limb of the Sun, as I 
found it moft, It wfll be needlefs, I 

fup- 
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fappofe, to give a Detail of all the Oblervations I made j 
I {hall thtrcfore fckd Two or Three* which 1 look 
upon as nioft exad, and moft fuitabie to my prefe uc 
Purpofe. One was as follows : 

1j / // 

, “• • • 
The Sun at the Horkontal T 5. 37 * 59 * 

The Sun at the Vertical . . . 39 * !• 

at the Vertical . . . 39 * 

Mercury at the Horizontal - 40* t* 

This Obfcrvaiion gave me the A'Zifnuth and Alti- 
tude of Mercury at his Palfagc by the vertical Hair ; 
from whence I computed his Right Afcenfion and 
Declination, and from thence his Longitude and 
Latitude. The Method of obtaining which be- 
ing fufficiently knovvn, I fhall fay nothing upon it, 
but only mention the Refult of the Numbers, which 
was, that at yl*, 39', 16" ^ when Mercury pafled the 
Vertical, his Longitude was 1 2°, 43 s‘\ y 5 and 
the Sun being then in 12% ^2', of that 
Mercury was, in confequence 6f the Sun’s Centre* 
38'^ his Latitude at the fame time being 15^, a*" 
North. Another ObfervatioU was thus : 

h / // 

• « • 

The Stin at the Horizontal . 6 . 47. 37. 

The Sun at the Vertical . . 48. ly. 

Mercury at the Vertical . . 48. 25. 

Mercury at the Horizontal . 49. 24. 

From hence I concluded, that at 6 \ 48^ A/(?r- 

w/ was in Antecedence of the Sun $7", with 14', 
20'^ North Latitude. I made another Obfervation' 
after this ; but the Sun being then very near the Ho- 
rizon, his Limbs were not well defined, fo that I-ilook* 
upon this Obfervation as much preferable to that, • 1 
' Ffff2 lhall 
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fhali fet down only Two more, which were made 
about the Middle between thefe Two; and were 


made by the Sun’s upper Limb. 




/ n 

• « 

The Sun at the Vertical . . 

6. 

6. 5 6. 

Mercury at the Vertical . . 


7 . 8 . 

Mercury at the Horizontal 


8. 42. 

The Sun at the Horizontal . 

h. 

6. 

9. 45. 

' " . 

The Sun at the Vertical . . 

17. 18. 

Mercury at the Vertical 


17. 29. 

Mercury at the Horizontal . 


18. 25 . 

The Sun at the Horizontal . 


19 * 32 - 

At the former of thefe ObfervationsJ viz. 6^, 7' 


s'"', I computed the Longitude oi Mercury to be in 
I2°,4z' 17" which being taken from the Sun’s 
Place in 12®, 43^ 3 5^' tS, leaves 1', 18'^ for the Dif- 
ference of Longitude between the Sun and Mercury i 
and his Latitude was then 14', 47^''- At the latter 
Obfervation, the Difference of Longitude was i 5 5 "y 
and the Latitude of Mercury 14', 42^'. 

From thefe Places of Mercury it appears, that his 
horary Motion in Longitude from the Sun was now 
3', 58" ; according to which, if v/e fuppofe the cen- 
tral Ingrefs to have been at 411, 57', we fhall find the 
Difference of Longitude at that time 3', 20''"'; and 
the Semidiameter of the Sun being 15', 57''', the Lati- 
tude of Mercury muft be 15^3 Now the Angle 
of Mercury*^ vifible Way with the Ecliptic being, by 
the Theory of his Motion, 10°, 23', we muft con- 
clude the former of'the obferved Latitudes about 4" 

too fmall, and the latter as much too large; an 

Error v«ry inconfvderable in this kind of Obferva- 

tions. 
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tions. From thefe things we may gather by an- ob- 
vious Computation, ^2^ Mercury was in Conjunftion 
with the Sun, in refped of Longitude, at 5^, 47 ', with 
14.', 59", North Latitude ; and that his neareft Diftance 
to' the Centre of the Sun was 14', 44" 5 and when 
he was at his neareft Diftance, the Difference of his 
Longitude from the Sun’s was 2', 39", whichhe paffed 
over in 40' of Time, and confequently arrived at the 
Middle of his Courfe in the Sun at 6^, 27' ; Whence 
the Semiduration of the central Tr unfit was ih, 30', 
and the End at 7^, 57 ', an Hour after Sun-fet. 

As to the Place of Mercury’s Nodes, the Inclina- 
tion of his Orbit to the Ecliptic, and the other Ele- 
ments of his Theory, I pretend not to deterrhinc any 
thing from fo ftiort a Series of Obfervations as this. 
I content myfelf with the foregoing Determinations, 
which, I hope, are not far from the Truth, having 
taken all the Care I could, both in the Obfervations 
and Calculations. 

I was in Hopes to have made a good Obfervatioii 
of the Lunar Eclipfe, which happened laft Week: But 
the Sky, which at the Beginning of the Eclipfe was 
very clear, foon became overcaft, which hindered 
me from making above One or Two Obfervations 
that 1 could depend upon 5 and they were as follows : 

21 December 1740 - 
K 

At 5. 24. A plain Penumbra. 

3 5 . The true Shadow feems to enter. 

47. Touches Talus Mar /£otis. 

5 3 . BsCaches Mount Sinai. 


Afrcr 
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After this the Clouds thickened, and covered the 
Moon till the End of the Eclipfe, which was about 
Sii, 30', as near as I could guefs through the Clouds. 

The Night before the Eclipfe, 'viz. 20 ^ecm^^er, 
at 12^, 14', I faw the Moon eclipfe a Fixed Star, 
which, I think, is in the Heel of Cajior. 

Thcfe Two laft Obfervations were made with an 
Eigiit Foot Telefcope, my Watch being rectified to 
the apparent Time by correfpondent Altitudes of the 
Sun, taken with the before-mentioned C^adrant for 
feveral Days together, before and after the Eclipfe. 

I mufl: ask your Pardon for this long Trouble, 
and am, 

SIR, 

Cambridge /» New- Xcur mofi humble Sefvmt^ 

En^andjDcc, 50. 

^ 7 +®- John Winthrop. 


IIL An Account of the Tranfit of Mercury 
ow the Sun, O^. 25. 1745. the Morn^ 
ing, ohfer^ved at Mr, Geo. Graham’s Houfi 
in Fleetftreet. 

RfflJNov.j. 'TT^HE Beginning could not be feen 
5743* reafon of Clouds, but about 

45', Mercury was feen (through a reflefting Tele- 
fegpe Three Foot Focus, magnifying about 5© times) 
about Four or Five of his Diameters within the Sun's 
Limb. 

At Mr. .jiS^ri’fiiHoufc in Surrey-ftreet, Mercury 
waj^feen }uft ,paft the interior Cohtaft 8^, 30', 59"? 

through 
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through a reflecting Telefcope Two Foot F&cuSj irtag- 
nifying about 70 times ; the Perfon who obfer^ed iit 
fays, that the Thread of Light between Mercury arid 
the Sun's Limb was fo fmall, as fcarccly to anlotint to 
the* 20th or 3 oth Part of Mercury’s Diameter. 


The following ^Differences of Right Afeenfion be- 
tween the Sun’s preceding Limb and Mercury", 
were taken at Mr. ShortV Houfe. 


Sun's preceding Limb touched thep 

h 

0 



Wire at ^ 

10. 

58. 

55. 

Mercury touched the fame Wire at j 

10. 

59. 

40. 

Sun’s preceding Limb touched the-j 




Wire at 

1 1. 

48. 

4. 

Mercury touched the fame Wire at . 

ri. 

48. 

32. 

Sun's fubfequeiit Limb touched the 




fame Wire at 

II. 

50. 

20, 

Sun’s preceding Limb touched thep 

i 


ii > 


I. 

49 - 

20. 

Mercury touched the fame Wire at j 

'II. 

49. 

4 < 5 . 

Sun’s preceding Limb touched thel 

t 



Wire at ; 

^ri. 

51. 

9. 

Mercury touched the fame Wire atj 

^ II. 

51 . 


Sun’s preceding Limb touched thci 

f 



Wire at 

Viz. 

I. 

33. 

Mercury touched the iamc Wire at J 

I 12. 

I. 

57. 


Mr. Graham an Obfervatron. made by a Perfon 
in his Neighbourhood, by which it appears, that 

at 
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at 59 '> Mercury preceded the Sun’s Centre 
42" in Right Afcenfion. 

The Sky clearing up towards One o’Clock, the 
following Times were obferved at Mr. Graham’s 
Houfe with great Accuracy. 


Laft interior Contaft at . T ^ i. o. 42-' 
End, or Mercury juft leaving the? ^ 

Sun’s Limb at ^ i. a. 

This laft Obfervation agrees to a Second with the 
fame Obfervation made by Dr. Bevis at Mr. Sijfon’s 


Houfe in the Strand. 

During the time of thefe Obfervations it blew a 
violent Gale of Wind, fo that both Obfervers and 
Inftruments were fomewhgt difturbed. 


1V« Eclipfi of the Moon, 06t. 22 . i74h 
the MoTningt ohfevwd at Mv, Graham s 
Houfe in Flcetftreet. 


Reid No 7. 3. ^ I "HE Sky was moftly overcaft with 
ly+j- Clouds, fo that the following Ob- 

fervations are the only ones that could be made with 
any Degree of Certainty. 


Beginning of the Eclipfe about . . 

The Shade touched Copernicus about . 

touched Blato about . . 

touched T^ycho about . . 
Total Immerfion about 


I. 21. o. 
1. 39. o. 
I. 45. o. 

1. 51. o* 

2. 17. o. 


T. Bart 
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V. Tart of a Letter from the Right Reverend 
Father in God Robert Lord Bifbop of 
,Corke, and F.R.S, to the Right Honour able 
John Earl of Egmont, F.R.S. concerning 
the Remains of an antient Temple /V; Ireland^ 
of the fame fort as the famous Stonehenge, 
and of a Scone-Hatchet of the ancient Irifli. 

aWNov. 10. A S I never met with any fatif- 
1743. factory Account of thcfc antient 

Temples j \ imagined that a (hort Account of this one, 
which I met with in the County of Corke, in the 
Parifh of Kilgarriffe, when I was upon a parochial 
Vifitation, would not be unenterraining to Tour 
Lordjhips, it Hands about 10 Miles from Bandon to 
the South-weft. 

As to the Drawing Tab- II. Fig. i. the Ground-plan 
is exad , but the Upright was not taken upon the Place, 
but drawn from my Defeription of it, given to Mils 
Bugde, a young Lady who is related to my Wife, and 
was then in the Houfe with me. It contains the 
Reprefentation of a very antient Heathen Temple, 
and the Burial-place of fome Perfon of great Re- 
nown, before the ereding of covered Temples was 
made ufe of, in this Part of the World, or perhaps in 
any other Part of the World, except Judiea. Which 
fort of Places of Devotion feem to be the moft: antient 
of any that we have Accounts of in Hiftory. For 
Temples were originally all open, and thence received 
their Name, according to Varro [Lib. 6. deling. Lat.) 

Gggg . a 
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aTem^lando, which was aa antieiit Word that figni- 
ficd X.O fee or look out. Thcfe Places therefore were 
called Temples by the Heathens, becaufe they were 
holy Places, that were marked out by the Augurs for- 
taking their Auguries in ; and were therefore kft 
open, that the Prieft or Augur, who flood with his 
Pace to the South, according to Rojinus, (^Rof. Ant. 
Lib. 111. c. 9 .) or with his Face to theEaft, according 
to Calepine, [Cal. T>0. Templum) might be able to 
fee all around him ; his Art of Prediaion depending 
on the Plight of Birds, or fome Appearances in the 
Pace of the Sky, which varied their Signification 
according as they fhewed themfclvcs, either on the 
Right Hand or Left Hand of the Augur. Whether 
the Difpofition of thefe Stones, in the Plan I have 
fent you, was dcflgned or accidental, with regard to 
the Points of the Compafs, 1 cannot fay j but it is 
remarkable, that there are Two Stones, which arc 
fixed diredly in the North and IVeJl Points of this 
Circle j and Two Openings anfvvcring to the Eaft 
and South i So that it is poifiblc both our Authors may 
be in the right, and that the Prieft fometimes flood 
with his Face to theEaft, and fometimes to the South. 
The middle Stone, which was the Place where the 
Prieft flood, is lower than the reft, not being above 
Three Feet high, and was always dedicated to fome 
Deity or other j and was confecrated to that Ufe by 
the pouring on of Olive-oil : Which Cuftom was of 
very antient Date, and feems to have been borrowed 
from the Praiftice of the antient Patriarchs, who 
called thefe Stones Bethels. For when Jacob was 
going from Beerpeba towards Badm-Aram or Ha- 
ran, to feek foar a Wife, by Command from his Father 
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Ifaac, having laid down to fleep, God appeared to 
him in a Dream? and, when he rofe up in the Morn- 
ing, it is faid, that he took the Stone which he had 
put for his ‘billow, and fet it up for a Tillar, and 
poured Oil upon the Top of it, and he called the 
Name of that V lace BEST HE L (Gen. xxviii. 18. 22.) ^ 
which Word literally lignifics in EngUfo, GOH’s 
Hoiife. Again, when facob and Laban made a 
Covenant together, facob took a Stone, and fet it up 
for a Billar, and probably poured Oil thereon, by 
way of dedicating it to God, as he had done before ; 
for that Mofes made ufe of Oil in the Dedication of 
the Tabernacle, and Altar, and Veflels, &c. is plain 
from Le’V. viii. 10, (fre^ And in this Place, when 
Jacob and Laban had finilhed their Covenant, it is 
obferved, that Jacob offered up a Sacrifice (Gen. 
xxxi. 45. 54.). Again j when afterwards fled 

from the Shechemites, GoV) appeared unto him; and 
in the Place where God talked with him, it is faid, 
that he fet up a Billar, even a 'Billar of Stone, and 
poured a Drink-offering thereon, and he poured Oil 
thereon. And Jacob called the Name of the Tlace 
where GOD fpake with him, BETHEL {Gen. xxxv. 
9. 15.). And hence thefe Stones, which were creded 
as Marks of thefe Places having been dedicated to 
God, came to be called Bethels i and, by a corrupt 
Pronunciation of the Word, they were in Greek 
called BailoAict ipvide Sanchoniathof Which is the 
Reafon why that Stone, which Rhea is fuppofed to 
have given Saturn to fwallow inftead of a Child, is 
called BatluAos ; and not becaufe it was covered with 
a woollen Garment, which is called Ba/ra in Greek, 
as Hejychius pretends. Hefych. Etym. 


And 
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And that this Cuftom of dedicating finglc Stones 
to G o D was not confined to Jud£a, is plain from 
Clemens Alexandrmus, who oblerves, that before the 
Art of Carving was invented, the Antients creaed 
unwrought Pillars, and paid their Worfliip to them 
as to the Statues of the Gods {Clem. Alex. Strom. 
Lib. I). Herodian alfo mentions a Pillar, or large 
Stone, of a black Colour, and a conical Form, at An- 
tioch in 'Phoenicia, which was ereded in Honour of 
the Sun {Herod. Lib. Y.). Taufanias alfo mentions 
feveial of thefe uncarved Pillars'in Bmtia in Greece, 
and fays they were the antient Statues crefted to their 
Gods {L*aufnn. in Bceot. <b' in Acha.). And that this 
Cuftom continued till after the Time of the Prophet 
Ifaiah, is plain from his making ufe of the Expref- 
jfion of ereding a Pillar to God, to denote the 
Wotfhip of God. For, fays he. In that Day fball 
there be an Altar to the Lord in the midji of the 
Land of Egypt, and a Tillar at the Border thereof 
to the Lord. And it jhall be for a Sign, and for a 
Witnefsy unto the Lord of Hofls in the Land of 
Egypt (Ifa. xix. 19, 20.). And Arnobius, who flou- 
riftied about 330 Years after Chriji, fays, that this 
Cuftom continued to his Time ; and that, when he 
was a Heathen, he never met a Stone, which had the 
Marks of Olive-oil being poured upon it, that he 
did not look upon as fomething divine, and offered 
up his Prayers to it as fuch {Arnob. cmt. Gent. 
Lib. I.). 

As to the Cuftom of ereding this Bethel with a 
certain Number of Stones around it, this alfo is to 
be found in the Old Teftament. For it is faid of 
Mofesy after he had been in the Mount with G o 

and 
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and had returned to the People of Ifrael, that he rofe 
tip early in the Morning-, and builded an Altar under 
the Hill-, and Twehe Pillars according to t-he Twelve 
Tribes of Ifrael (Ex. xxiv. 4.) : Which Altar was 
probably furroundcd with thele Twelve Pillars, or 
Twelve large Stones, pitched on an End, and ftuck 
in the Ground; for fo the Word Matfebah, 

literally fignifies; as a proper Defignation of the 
Quantity of Ground, which ought to be looked upon 
as fanftified by the Altar, and dedicated to God. 
Of the fame kind alfo we may fuppofe thofe Twelve 
Stones to be, which Jojhua pitched in Gilgal, after 
the Children of Ifrael had paffed the River Jordan 
(Jolh. iv. 20.). The Number of Stones which fur- 
roundcd thefe Bethels, 1 fuppofe therefore were 
intircly voluntary, at the Diferetion of the Perfons 
who dedicated the Bethel j and might be fewer or 
more, either according to the Number of Perfons 
principally concerned in the Dedication, or the Size 
of the Place, or the Number of Stones which could 
conveniently be found large enough for that Purpofe. 
The Number of thofe, of which I have fent you the 
Draught, are Nine, which furround the Bethel at 1 5 
Feet and half Diftance from the Centre ; the Height 
of each Stone is about Six Feet above-ground, and 
their Breadth is from Three Feet and half to near 
Four feet, fome a little more, and fome a little lels. 

The Stone marked {b), which ftands detached from 
the reft, I take to be a Matfebah, or Pillar ereded as a 
Memorial of the Burial-place of fome eminent Per- 
fon ; cither the Prince or Prieft of the Country, or 
probably both: Forantiently the principal Perfon of 
each Family, Tribe, or Nation, officiated both as 

Prince 
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Prince and Piicft : And in Hebrew the fame Word 
Cohen fignifies both Prince and Pried. And what 
confirms this Opinion of its being a fcpulchral Mo- 
nument is, that fomc of the antient Popifh Families 
hereabouts make ufc of it as a Burial-place to this 
Day. The firft Account we have of this Cuflom of 
crefting Stone Pillars on or near the Burying-place 
of eminent Perfons, is that of Rachel’s, who dying 
in Child-birth of her Son Benjamin, in the Road 
between Bethel and Ephrah, it is laid, that Jacob 
fet a Billar upon her Grave (Gen. xxxv. 20.). Of 
the fame kind alfo may we luppofc that Matfebah 
or Pillar to be, which Abfalom ereaed for himfclf 
during his Life-time, though better wrought, and 
more ornamental, in the King's Dale; where it is 
more than probable he defigned to have been buried ; 
for it is obferved, that he faid, I have no Son to keep 
my Name in Remembrance, and he called the Rillar 
after his own Name (2 Sam. xviii. 18.). Which 
Cuflom, of ercaing Pillars over the Burial-places of 
eminent Perfons, was not confined to the Land of 
Jiidaa-, but was univerfally pradtiied, as appears from 
a Paflage in Homer, where Minerva exciting Tele^ 
machus to go in Queft of Ulyjfes, and fuppofing the 
worft that could happen, that is, that he fhoiild come 
to a certain Knowledge of the Death of his Father, 
fhc direfts him then to raife a Pillar, or Signal, to 
his Memory ; or, as Mr. Rope has tranflated it, 

To the pale Shade Funereal Rites ordain : 

Riant tke£air Column on the vacant Grave : 

A Hero’s timours let the Hero have. 

Horn. Odyf. Lib. L 

And 
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And hence, in my Opinion, came the Origin of 
Obelisks in Egypt, which abounding with the fineft 
Quarries in the World, gave them an Opportunity of 
pitching Stones of the largeft Size over the Burial- 
places of their eminent Men. And you may obferve, 
that this Stone, of which you have the Plan marked 
(Jb), is fomewhat in the Form of an Obelisk ; being 
Ten Feet high, and Two Feet fquare at the Bottom, 
diminiihing gradually to a Point at the Top. 

It is remarkable, that fome of thefc Stones mani- 
fcftly appear to have been reduced to the Form they 
are in by Art; particularly that one laft-mentioned, 
as well as the one marked R. 7. which is reduced 
into an hexagonal Form, the inward and the outward 
Front being ftmilar, with an Angle in the Middle, as 
reprefented in the Ground-plan. There is no Ap- 
pearance of any MaikofaTool, fothat it is probable, 
that this was done with great Labour, by the Afiililance 
only oflharp Stones; which, before the Invention of 
Iron, or of that Metal's being common, feems to have 
been the ufual Inftrument of Operation in other Cir- 
cumftances as well as this. For it is obfervedof Zip- 
porah, the Wife of Mofes, when fhe was ordered to cir- 
cumcife her Son, thzt fhe took a [barf Stone, and cut ojf 
the Foreskin of her Son (Ex. iv. 2 5 .) And, when God 
orders Jofhua to circumcife the Ifraelites, he fays, 
make thee Jharp Knifes, as we tranflate it ; but, in the 
Original it is, Knives offharp Stones {Jofi. v. 2, 3 •)• 
Herodotus and E>iodorus Siculus both take notice, 
that it was the Cuftom among the antient Egyptians, 
at the time of embalming the Dead, to cut open the 
Body with an Eihiopic Stone [Herod. Euterp. 
Hiod. Lib.l. c. 5.): And Ovid, in deferibing the 

Origini 
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Origin of the Cuftoms of the Coryhantes, (^c. fays, 
that a Phrygian Youth with whom the Goddefs 
Cjbelewzs in Love, and to whom he proved faithlcL, 
for a Pumfhmcnt * to himfelf, cut himfelf all over 
with a fharp Scone 5 Ille etiam faxo corpus laniavft 
acuto, &c. (Ow^. Faji. 4.). 

It is manifeft, indeed, that the Ufe of Iron was 
found out in Egypt before the Time of joflma and 
Mofes, both of whom mention it as made ufe of not 
only lor cutting of foft things f, but alio for chizei- 
ing of Stones, {T>eut. xxvii. j. Jojh. viii, 31.) But I 
apprehend it muft have been very rare, and that the 
Art of reducing of Iron to the Hardnefs and Confift- 
cncy of Steel, was not yet difeovered; becaufe, when 
God orders Jojhua to write the Words of the Law 
upon Stones, as foon as he had paRcd over Jordan, 
the way he is ordered to do it is this 5 to plaftcr the 
Scones over with Plafter firfl, and then to grave in this 
PJafter the Words of the Law ipDeut. xxvii. 2, 3,), 
And yet this is called both by Mofes and JoJhua, 
writing upon the Stones [fDeut- xxvii. 8.). 

It is certain, that the Art of polilhing of Jewels, and 
of cutting one hard Stone with another that was 
harder, was invented and praftiled in Egypt before 
the Time of Mofes h for he fpeaks of graving the 
Names of the Children of Ifrael inTwo Onyx hones, 
which, being harder than Iron, even than Steel, arc 
not to be wrought upon therewith j but muft be cut 
by fome Stone which is harder than thcmfeivcs. 

* Of the Antiquity of this Pradiice, fee Lev. xix. 28. 

t when he wa? fent for by fharoah, Jhaved hunfelf, Gen. 

x!i. J4. 

Where- 
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Wherefore Mofes fays, with the Work of ati En- 
graver in Stone, like the Engravings of a Signet, 
fialt thou grave the two Stones (Ex. xxviii. 9. ir.). 
And therefore the Prophet feremiah mentions a Pe7i 
of iron, as made ufe ot for Engraving (y^’r. xvii. i.). 

But the Ufe of Iron does by no means feem to have 
been found out in thefe Weftern Parts of the World 
till mucii later 5 and therefore it is probable, that the 
Inhabitants of thefe Countries made ufe of Stones, 
which were the original Inftruments ufed in cutting 
both for domeftic and military Service, in ail Coun- 
tries of the known World; as appears of late Years 
from the Practice of the Americans. And it is alfo 
manifeft, from the many Inftruments of War, that 
are made of Stone, which have been dug up in thefe 
Weftern Parts of Europe, that the Ufe of Iron was 
not very common in thefe Parts, till of late Years. 
Montfaucon, in the IVth and VthTome of \x\Si Anti- 
quities, gives us an Account of feveral Tombs being 
opened near Tar is, and in other Places ; wherein the 
hard and deftrudlive Part of the Weapons found 
therein confifted of Stone. He particularly gives us 
the Cut of a Stone Hatchet in his own Pofteffion, 
which was made of Touchftone, in the 4th Tome of 
his Supplement,/. 30. But as I have at prefent in 
my Poffeflion a much more complete one, made of 
the fame kind of Stone, I have fent you the Draught of 
it done with Exaftnefs, by a Seal e of a quarter of an Inch 
to an Inch, Tab. II. Fig. 2. and you will fee, that it is 
plainly made for doing Execution both ways; and 
therefore anfwers the Defeription given by Mont- 
faucon of the Amazonian Hatchet, or the Sagaris of 
Xonofhon{vide Montf. Tom. IV. p. 69.). The Handle 



[ 5 ?° ] 

is made of Yew, and the Stone is not inferted into 
the Handle at Right Angles, but makes an acute Angle 
below towards the Hand ; the Ufe of which appears 
at firft Sight. 1 am, 

MjLOR^, 

Tour mofi obedmit. 
Humble Servant-, 

Robert CORKE. 


VI. A Letter fyom Mr. Griffith Hughes, 

Minijier of St. Lucy ’5 in Barbadoes, 

to Martin Folkes, Bfq.^ L*r. R. S. comerning 
a Xoopbyton, fomewhat refemhUng the 
Flower of the Marigold. 

SIR, 

Nor. ITJf Owever furprifing the Defeription 
10. 174J. JTJL of ^ Flower, which I believe is in 
Reality an Animal, may appear 5 yet we cannot, 
without the higheft Arrogance, prefume to pre- 
feribe Limits to the Power of the A l m 1 g h t y, 
who, for wife Ends, fometimes hides his Works in 
fuch Darknefs, as to be concealed from the mod 
exalted human Knowledge. There are no Ages pad, 
in which frefh and almoft numberlcfs Inftanccs of his 
wonderful Works have not difeovered thcmfelvcs. 
And wliat, in ours, feems mod inexplicable, will, 
pofTihly, appear to Futurity, no more than the na- 
‘ ' rural 
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tural Confequence of other Difcoveries then become 
familiar. 

The following Defcription of an Animal, which, 
after Three Years repeated Obfcrvation, I always 
fdund unvaried in its Appearance, had perhaps been 
ftill the Subjed of my own lilent Admiration, if I 
had not been lately perfuaded by a worthy Member 
of your Honourable Society to lay it before you, 
as I now beg Leave to do. 

At the North End of the Ifland of Barbadoes, in 
St. Lucy's Parilh, is a Cave about 14 Eeet long, 
and II wide; Its Bottom is a Bafon always full of 
tranfparent Salt-water, its greateft Depth about Three 
Feet : In this Bafon there is a Stone of about Four 
Feet long, and Three in Breadth, always covered 
with Water. From fmall Holes in the Sides of this 
Stone, at different Depths under Water, appear in full 
Bloom, at all times of the Year, feyeral feemingly 
fine radiated yellow Flowers, with thick-fet diftind 
‘Betala * : Thefe Flowers, upon the Approach of my 
Fingers, or when difturbed by any thing elfe that 
came within Two or Three Inches of them, would 
in an Inftant clofe ail their Leaves together, and the 
Flower, Stalk and all, would flirink back into the 
Cavity of the Stone: Yet, if undifturbed for the Space 
of a few Minutes, they would again come in Sight, 


* Ac firft Sight this Specks of Animals greatly refembles the Flower 
df the Marigold^ but is of a paler yellow. I take it to be a fort of 
Vrtka mariruii of which Gefiter has given Deferiptions and Figure* 
in his Book de .^quatilibus ; but a Figure very nearly refembling this 
above defCribed, is to be feen Hift. Nat. dt Exanguibui 

aquatkiSf Tab. XVIII. C. M. 
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and by degrees expand their Leaves, and appear iif 
their former Beauty. From fnch an Appearance at firft 
I could give it no other Name but that of a fenfuive 
Flower; cfpecially when I once faw I'cycxalSiamma, 
but without Apices, rife up from the Socket of the 
Flower. Yet no fooner had thefe appeared to give me 
the Idea of a perfed Flower, but that replete with 
Animal Life, if Motion, and a Capacity of Sclf-prc- 
fervation may be called fuch ; thefe Claws, or Arms^ 
which 1 mud: no longer call Stamina, darted from 
one Side of the Flower to another, and about its Verge, 
with a quick Motion, as if in Search of Prey. What 
further confirmed me in this Opinion, was, that I ob- 
ferved thefe Claws, when in Motion, to be jointed, 
and that they would often clofe together, as fo many 
Forcipes j though their Appearance was but for a Ihort 
time, foon retreating and difappearing again in the 
Socket of the Flower. As this feems to me, if it 
is allowed to be an Animal, to be its manner of 
taking its Prey, I leave it to the Judgment of others 
to confider whether, as thefe radiated Leaves can in 
an Inftant clofe, with a ftrong elaftic Force, to avoid 
Danger, they may not alfo when the Prey is brought 
within their Circle, be of Ufe to confine and feCurc 
it in their Embrace, till it is conveyed to the Mouth j 
Which I fuppofe to be in the Socket, of what I have 
at fitft called a Flower. The Top of the Stone, out 
of which thefe feeraing Flowers do- grow, is covered 
over with Clutters of Water-bottles, that rcfemblc 
unripe Grapes. Among thefe I found alfo fcvcral 
fmall blue Flowers, rcfembling the yellow ones in 
their Form and other Qualities. 


' — Having 
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— -Having thus given you, Sir, the Dcfcription of 
this furprifing Appearance, and that with the utmoft 
regard to Truth, 1 beg Leave to fubferibe myfelf, 

, SIR, 

Mile-End, London, Tour vnofi obedient, 

Nov. 3 174.3. Humble Servant, 

Griffith Hughes; 


See Tab. in. Fig. i. 


VII* A Letteir from th& Reverend ]VIr> Roger 
Pickering, V. D. M. to Cromwell Mortimer, 
ikf. fD. Seer. R. S. concerning the Seeds of 
Muflirooms. • 

S I R, Deptford, OSf. 3 1* I 745 *' 
Not. laft time but one I had the-' 

10, 1743. Pleafure of your Company, I took- 

the Liberty of mentioning fome Conjedlures of mine 
upon the Propagation of Muihrooms, together with 
fome Obfervations, which I had already made. I was 
always of Opinion, that thefe Plants had their Seeds, 
as well as others j and attributed the not difeovering 
it hitherto, to the Shortnefs of this Plants Duration* 
and to its fucculent and loofe Contexture, whereby it 
is liable to immediate Putrefadion from the lead AL 
teration of Weather. 1 could no otherwife account 
for the Method made ufe of by the Italians, who • 
make Mufliroom-beds in their Cellars, with a Mix* 

turc 
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ture of fine Mould, and the Parings of Mufiirooms laid 
upon Dung i and that of our Gardeners, who water 
their Beds withW atcr, wherein fuch Parings are foaked ; 
but by fuppofing, that their Succefs was owing j;o 
minute Seeds lodged and retained in fuch Parings, and 
walked off by fuch Infufions. So alfo, as to the 
Mouldinefs of old Dung and Thatch, which the 
Gardeners arc very fond of in making their Mulh- 
room-beds, I apprehended, that this Mouldinefs was 
not the nutritive Juice or Salt proper for the Pro- 
dudion of this Plant, but the Mulhroom itfelf in its 
early and inceptive State. The late warm Rains have 
enabled me to reduce my Conjectures to a Certainty. 
In fhort. Sir, I have not only diicovcred, that this 
Mouldinefs is a Colleaion of little Mufhrooms ad- 
hering to each other by minute Fibres, or, as the 
Gardeners in other Cafes call them, Runners ; but I 
have had the Happinefs to difeover and preferve the 
Seed of Mufhrooms. 

I had prepared for my Obfervations, by ordering 
the Gardener to make a Mufhroom-bed, in a well- 
fheltered Place, after the ufual manners which was 
finilhed about Six Weeks ago, but has not yet worked j 
and had charged him to let me know, if any occafi- 
onally fprung up in any Part of the Ground. Ac- 
cordingly, about Wednefdayt laft Week, he informed 
me, that a great Plenty had appeared above-ground, 
among the Afparagus, and on the Grafs-walks, as 
indeed I expefted, becaufe on Tuefday in the Night 
there had fallen -§f of a Cubic Inch of Rain, whicli, 
together with an unufual Height of the Thermometer, 
for the Seafoii, made it the moft fuirable Weather 
£o£ MulhroomdSi. I itamedktcly chofc out the moft 

pro- 
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promifing flants, which I covered with Bell-glafTes, 
where there were feveral together, and the finglc 
Plants with little Hand-glaffcs, which 1 had had made 
for the Prefervation of Wall- fruit. 

' On Friday laft, OB. 2Sth, at Noon, I carefully 
gathered about a Dozen Mufhrooms, of the efcuknt 
Kind, from under the Glaflfes ; choofing fuch as gradu- 
ally differed from each other in the Colour of their 
Gills, from a faint Peach-bloom Colour, to a deep 
Purple; flattering my felf, that as I had hereby got the 
Mulhroom, in its feveral States, fccured by thefe Glaflcs 
from the Injury of the Weather, I Ihould be able to 
difeover the Seed. 

With thefe I gathered feveral Mufhrooms of another 
Kind, commonly known by the Name of Cham- 
pignons-^ which alfo I had fecured under Glaflcs. 
With thefe I began, and foon found, what I fufpeded 
to be the Cafe, that the Gills, as they are called, arc 
no other than Capfula, or Pods for the Seed for with 
one of the lower Magnifiers, and a fine Penknife, I 
could eafily divide them from adhering to each other. 
This encouraged me to apply dircaiy to the larger 
fort of Mufhrooms 5 and accordingly I fix?d upon one 
of a deep Flcfh-colour, which I looked upon to be, 
by its Colour, in its Prime, I began with one of the 
Gills carefully feparated from the Head, or Stool, 
without bruiling ; but could difeover nothing in it 
like Seeds, except that, here-and-there, theie were 
fome globular dark Spots, appearing, through the 
Fifth Magnifier, about the Size of very fmall Pin- 
heads : But when I endeavoured, with a fine Brufh, 
to wipe off any thing, to fix it upon a Talc, the 
lighteft Touch reduced it to Water. Upon this, Ihad 

re- 



[ 59 ^ ] 

recourfc to a thin, but tough Filament, which was 
fituated upon the Stalk or Stem of the Mulhioom, in 
an exaft Diftance from the Head of the Mulhroom, 
and the Mark, which the Earth round about the Stem 
had made. Upon this Filament appeared a fine 
downy Subftance of a lively Brown, rcfcmbling the 
Down upon a Moth’s Wing, but much finer. I could 
brulh off fome of this upon white Paper, without 
reducing it to Water j but, not having the new Appa- 
ratus for opaque Objeas, (which is the only one I am 
without) there was nothing that appeared bold or 
lharp enough for me to depend upon. I had then 
recourfe to a fine Talc in a Slider, and brufhed off 
fome of this brown Dull: upon it,- and, after I had 
applied the Second Magnifier, I was gratified with the 
firB Sight of the Seed of Mufhrooms 5 for I then dif- 
covered a Multitude of round, regular, tranfparent Bo- 
dies, bearing the fame Appearance as the Farina of 
Flowers. I then applied the higheft Magnifier, through 
which they appeared very bold, of the Size of a mo- 
derate Pin’s-head. 

I have endeavoured to draw a Sketch of the Mufh- 
room, &c. in its juft Proportion. 

Tab. III. Figure 2. 

a. Is the Mufhroom in whiph I difeovered the Seed 
in its natural Size. 

.b. The Filament upon which the Seed was difeo- 
vered, being, as I apprehend, a wife Trovijion 
of Nature, to prevent the TVmds Power over 
fuch minute Bodies as the Seeds are , for, by 
b/ing placed at an exaH Diftance between the 

Head 
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Head of the Mufhro&m, and the Ground, it 
fecures the Seed before the Wind’s ‘Power can 
afebf it, unlefs the Wind be high 5 and, by an- 
other eafy Fall, enables it to lodge itfelf fafely 
in the Ground. 

c. The Part of the Stem under-ground, from which 
the Fibres fboot, upon which the little Mufo- 
rooms, marked d, grow, appearing at fir ft but 
like a white Mouldinefs. 

Figure 3* 

a.b. hm.mz\c\Atsof the Maggot, or Fly -kind, found 
in the Head and Stems of Mushrooms in a de- 
caying State. 

Figure 4. 

The Seed of the Mujhroom, as it appears through 
the Firfi Magnifier. 

I. have already trefpalTed fo much upon your Time, 
and indeed, as it happens, my own,. that I fliall leave 
feveral Obfervations upon this odd Plant, as to its 
Potatoe-like Propagation, and the Animalcules which 
inhabit it in its decaying State, to another Opportunity j 
and conclude myfelf, with real Efteem, 

SIR, 

Tour ajjured Friend, 
and moft humble Servant, 

R. Pickering, 


liii 


P.S^ 
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T.S. 

I had forgot to mention under the Article h. Fig. 2. 
that the thin Filament is that to which the Edges of 
the Head of the Mufliroom adhere, while it is, what 
is commonly called, a Button, and from which.it 
feparates by expanding into a Flap. 

y. A. 

Since I wrote the above, I have met with Mi- 
cheli^ Nava Genera ^lantarumt wherein I find the Ob- 
fervations which I have made upon Mufhrooms, though 
entered upon without any Hint- or Diredion from 
him, or any other Writer, pretty near the fame with 
his. I think it therefore a Piece of Juftice, due to 
him, and to the Reading and Judgment of Mr. Wat- 
fm> candidly to allow the fitft Difeovery of the Seeds 
of Mufhrooms to that Italim Boranift. It fully 
fatisBes my litdc Ambitioa to have had the Honour of 
ftewing them the Firft to the Royal Society of 
End^nd. 

R. dickering. 


N. B. I thought proper to print the Reverend Mr. Paper 

on the Seeds of Muflirootns, together with Mr. Watfons Remarks 
upon it^ becaufeS/.g’'- Mkhels’sBook, being printed atFlorente, is not 
in many Peoples Hands here ,• and, as that is in Latin, I thought it 
would not be difagreeable to our Gardeners to have an Account of 
this Difeovery in Enghjb: Befides, it is but doing Juftice to Mr. 
Fickerin£s Diligence in i'earching into the Works of Nature, fince he 
Was fo fortunate as to fucceed in a Difeovery which had eluded many 
curious Botanifts, and that without having taken any Hint from Mi- 
cheli. C. M. 


Vlil. Some 
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VIir» Some Remarks occajioned hy the precedfe- 
ing Paper, addrejfed to the Royal So- 
' ciETY hy Mr, William Watfon, Apothecary,^ 
and F.R.S. 

Gentlemen, 

jRMiiNor. 1 7. '“ I "y H E Reverend Mr. ’Pickering having 
X Meeting laid before you 

an ingenious’’* Account, and (hewn you, by the Allift- 
ancc of a Microfcope, the Seeds of Two Sorts of 
Fungus’s, which were imagined, by many prefent, to 
have been undifcovered before ; I hope I ihall not be 
thought to detraft from that learned Gentleman's 
Merit, if I mention the firft Obfecver of thofe minute 
Bodies, although till now they never have, to my 
Knowledge, been Ihewn in England : Eor, however 
great my Zeal is to give the Honour of any Difcovery 
to my own Countrymen, yet Candour will not per- 
mit me to give it them to the Prejudice of thofe of 
another Nation. It was to the late Sig^- Micheli, 
Profeflbr of Botany at Florence, that the World 
owes the Difcovery of the Seeds of Mulhrooms, as well 
as the Flowers and Seeds of the various Species of 
Lichen or Liverwort : He not only faw with his 
Glafles, but raifed from their Seeds, many Kinds of 
Mufhrooms, as may be feen from his Experiments in 
Page 13 j. of his incomparable Work intituled, Flova 
plant arum Genera, printed at Florence in the Year 
1729. He conftantly obferved the Seeds produce the 
fame Species, as in the more perfed Plants. 


liii a 
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A very worthy and learned Member of this So- 
ciety, Dr. Haller, Profeflbr of Phyfic, Botany, 
in the Univerfity of Gottingen, in his excellent Work 
publifhed laft Year, intituled, Enumeratio Metho- 
dica Stirpium Helvetia, tells us, when treating or 
Fungus’s, Page 34. that their Seeds are produced in 
the Lamina of their concave Side ; as he has moft 
evidently feen in the 35 th, 50th, 73 d, 93 d, and 107th 
Species mentioned in his Work; which Seeds are by 
Nature, when ripe, fhaken from the Plants, and, being 
fown, propagate their Species, He hkewife men- 
tions, that the Seeds of different Mufhrooms vary in 
their Colour, fome being blue, others green, white, 

That Ornament of this Society, the late Mr. Ray, 
indeed, mentions a Fungus, difeovered by his Friend 
Mr. FXoody, .which he calls, in his Hiftory of Plants, 
Vol. III. Page 21 . Fungus feminifer extern 'e firiatus^ 
z\\AlAfyH\e,\xsTournefort, in hxslnjlitutiones Ret Her- 
baria, Page 5 <50. takes notice of another Species of 
this Tribe, which he calls Fungoides infundibuli- 
forme femine fatum. Monfteur Vaillant, in Page 57. 
of his Botanicum Tarifienfe, gives a Defeription and 
Figures of the Seeds of thefc T wo Kinds. His W ords 
arc to this Purport, when tranflated from the French. 
“ Within the Cavity, fays he, of thefc Plants, towards 
“ the Bottom, arc contained many Seeds heaped one 
“ upon another, cut upon their fuperior Surface 
fomewhat like a Triangle, broad underneath, where 
“ they are conneded to a little Tendon, and are 
whitifh.” Notwithflanding the high Veneration I 
have for the Opinions of thefc able Botanifts, 1 am 
fatisfied the Parts of thefc Two Plants, fo imagined, 

arc 
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ate not theit Seeds, but rather their Suckers, Sto- 
lones 5 which, in moft others of this Tribe, are pro^ 
duced from the Root ; but from both thefe, as in many 
of the Kinds of Lichen, and in the T>entarta, 
biilbifern, are produced from other Parts of the 
Plant. I cannot help obferving, that in almoft all 
Plants, whofe Seeds are produced fparingly, or are 
difficult to be faved. Nature abundantly makes up that 
Deficiency by the great Increafe of their Roots, 
whereby their Species may eafily be propagated as 
is manifeft in Mufhrooms, Potatoes, Crocus’s, Golden-, 
rods, Starworts, and above all in the 
parvo, tuber of a radice, of M. fournefort,v\A^zx\^ called 
‘Jerufdem Artichokes, the Seeds of which, from the 
Shortnefs of our Summer, having never as yet ripened 
in England. I Ihall only add, . that although many 
Species of Mufhrooms are eatable, and fome of them, 
better flavoured than the common Sort, the Gardeners, 
only propagate that Sort with red Gills, called, by way 
of Excellence, Champignon, a Name given by the 
French to all forts of Mufhrooms; but fome deferh. 
ptive Word is added to them, whereby they may be 
diftinguifhed from this. The Method of propagating 
Mufhrooms according to the ufual Pradlice, viz. 
from their Suckers, was firft mentioned by La 
Broffe, in his Treatife F)e la. Nature des Tlantes, 
and afterwards by Monfieur Tournefort in the Me- 
moirs of the Academy of Sciences, Anno 1707. 
Page 72. lam, Gentlemen, 

With great- Refpedi, 

Nov. 37. 17.4 ^ Tour mojl obedient, 

llLmhle Servant, 

William Watfon. 

IX. 
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DC. Dirparitionc Saturn i 174?. 

^ 1744. ex Eplftoh a !©«'’ Godofredo 
Heinfio ad 1 >nuni petrum Collinfonum, 
R.S.S. data. 

E«fli^No\r. » 4 * ^|Aturnus circa finem hujus & circa 
« 74 J* ^ medium fequentis anni fuo annulo 

orbatus apparebit per telefcopia longitudinis pr®- 
grandis. Rarumhoccft phxnomenum, quod quidem 
iingulis quindecim annis contingere debcret j inter- 
dum veto ex defediu commodi terra; fitus refpedlu 
Solis & Saturni elapfis annis 30. vel 45* demum acci- 
dere foletj ftquidem iftud ab eo tempore, quo Hiige- 
nius veram annuli conditionem primus detexir, tribus 
circitec vicibus tantutn obfervatum fuit. Propter 
emolumentum, quod ex obfervatione rari hujus pha- 
nomeni in theoriam annuli Saturni omnibus numeris 
nondum abfblutam redundare poteft, prxdidlionem 
ejus inftituere non incongruum vifum eft, quas ic- 
qucntes involvit conditiones. 

Dusedantur primarix conditiones, quas in ejufmodi 
prxdiftionc attendefe oportet. Concernunt iftx tranf- 
itum produdi plani annuli per centrum Solis & per 
centrum Terrx. In utroque cafu Saturnus annulo 
orbatus apparet; in primo quidem, cx defedu fuffici- 
entis illuminationis annuli a Sole; in alrcro, quia 
margo gracilis annuli oculo direde obvertitur, cujus 
proinde lumen debilc oculum fenfibiliter non afficit. 
Ambx conditionesTariflime codemtemporis raomento 
contingunt. Si 'igirur iftx diverfis temporibus acci- 
dant, fieri poteft ut a tempore unius conditionis ufque 

ad 
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ad tempus altcrius produdum annuli planum Solcni 
inter & Tcrram tranfeat. Hoc cafu fuperficies annuli 
non illuminata Terrse vel oculo obvertitur, qua: an- 
nuli difparitionem, in difco autem Saturni talciam 
qbfcuram, efficit. 

Anno fequenti 1744. produdum annuli planum 
tranfit per centrum Solis d. 10. Julii hor. 22. ftyl. nov. 
inmeridiano Parifienfi 5 per centrum Terra: vero d. 2 j . 
Augufti hor. 3. A tcrmino primo ufque ad alterum 
annuli planum produdum Solem & tcrram fempcr 
inter) acet ; verum poft d. 25. Augufti illuminata annuli 
fuperficies terras iterum obvertitur- Hoc mode ex his 
conditionibus annulus Saturni difparebit d. 10. Julii, 
hor. 22, nec, nifi poft hor. 3. d. 25. Augufti, in con- 
fpedum iterum redibit. Statim poft difparitionem 
fafeia larga obfeura difeum Saturni fupra ventrem ejus 
(vel infra centrum in tubo aftronomico) occupabit, 
quae fucceffu temporis ardior evadit, 6c tandem circa 
d. 25. Augufti difparet. Si ejufmodi fafeia per cen- 
trum difei Saturni tranfiens circa d. 25. Augufti adhuc 
confpici poflet, indidio foret, annulum crallitie fen- 
fibili praedidum effe. 

Praedida difparitionis & apparitionis annuli tempora 
firmis quidem innituntur principiis j coelo tamen non 
refpondebunt. Annulus citius, quam d. 10. Julii, 
difparebit, & ferius, quam d. 25. Augufti in confpedum 
venier. Neutrom caret ratione. Tranfitus fcilicet 
plani produdi annuli per Solem non Ibla eft difpari- 
tionis caufa. Requiritur prxterea fufficiens annuli a 
Sole illuminatio, ut iftc in confpedum redire poflit, 
qua: vero certam Solis fuper piano annuli elevationcm 
fupponit. Hanc ^ gradus aequalem, vel etiam mi- 
norem, Mara/^us. Sunita priori, annulus 14 
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dies ante ftabilitum terminum diet lo. Julii, vel die 
z 6 . vel 27. Juiiii ultima vice fufficifcnter illuminatus 
& difparitioni proximus erit, quae luminc fucccflive 
dccrcfcentc paiilo poll evcnict. Obfervatio dc pra:' 
didiouis eveutu decidet, & tocininum anticipata: dif- 
paritionis certius definiet: in hoc enim pr^didionis 
genere error aliquot dierum vix evitari poteft, turn 
quia Sol altitudincm fuper piano annuli per paucos 
dies fenfibiliter non mutat, turn quia terminus lufficL- 
entis illuminationis nondum exade definitus eft; prae- 
fortim verOj quia divcrficas telefcopiorum in obferva- 
tione hujus phaenomcni adhibitorum, & diverfa ocu- 
lorum acies diferepantiam non cxiguam producere 
valent. Quamobrem ftatuere licebir, annulum circa 
finemjuniivcl initium Julii difpariturum effe. 

“ Eodem modo annuli quidem afpedus ceffabit, 
.quando planum ejus produdurapet centrum terrae vel 
oculum tranfiti difparitio tamen ejus locum quoque 
habebit, quando oculis fuper illuminata annuli fuper- 
ficie fufficienrer elcvatus non eft, quippe quo cafu ifta 
radios Solarcs nimis oblique ad nos refledit, ut ocii- 
lorum fenfum movere nequeant. Supponi autem 
folct, elevationem oculi-fuper piano annuli uni gra- 
dui xqualem requiri, ut anfe Saturni in confpedum 
venire poffinti quo polito, annulus non d. 25. An- 
gofti, fed d. ro. Septembris demum apparebit. Aft: 
terminus hie fufficientis clevationis oculi fuper piano 
annuli minoris adhuc eft certitudinis, quam-fupradidus 
illhminationis fufiicientis terminus ; unde non rairum 
.etlh, llctiam hie eventus i praedidione aliquot diebus 
aberr'et, prasfertim cum variatio, quie ex telefcopiorum 
& oculotum diverfitate oritur, nondum fatis cognita 
if r. Ifte autem terminus exaftiori modo determina- 

bitur 
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bitur ex obfervatlonc, cui cafus exoptatiffiraus in pax- 
fenti velificatur. 

Circa finem fcilicet Novembris anni hujus 1743. 
terra valdc appropinquat ad fiiperficiem annuli pro- 
dudam, qua: a Sole illuminatur, ira ut terra die 22. 
Novcmbns non nifi uno gradu fupcr ifla clevata fir. 
Inde terra adhuc propiius accedit ad diciam fuperfidem 
ufque ad d. 8. Decembris, quo illi proxima eft fub 
alritudine 34-i minut. Terra deincepsrecedit iterum 
apraedida fuperficie, fuper qua d. 29. Januarii i744- 
alticudinem unius gradus nancifcitur, qux fucccffu 
tcmporis adhuc crefcir. Si igitur terminus fuiiicientis 
elevationis oculi fupcr piano annuli uni gradui aequalia 
pro certo aflumatur 5 ftatim poft d. 22. Novembris 
hujus anni anfa: Saturni difparere, ncc nifi die 29. 
januarii fequentis anni in confpedum redire debent. 
Sin autem oculus elevatione tantum dimidii gradus 
fupcr piano annuli opus haberet, ut confpedus annuli 
conccdcretur ; nulla anfarum Saturni difparitio circa 
finem anni currentis futura cflet ; led annulus denium 
circa finem Juniivcl initiumjulii fequentis annioculis 
noftris cx ratione fupra allegata fubduceretur. Hoc 
inodo terminum prredidum obfervatiooptime definiet, 
fi advertatur, an & quando annulus circa finem hujus 
anni difpareat, & circa initium fequentis iterum ap- 
pareat. Eo cafu, quo annulus piano fuo produfto 
terrte propinquior difparere vel apparere folet, obfer- 
vatum fuit, Saturnum anfam utramque non eodem 
tempore perdere vel recuperate ; necnon anfas cur** 
tatas & insqualis magnitudinis apparere. Hat circum- 
ftantiae attentionem obfervatoris merentur, ut conje- 
durae robur addi polTit, qua omnes annuli partes non 
in eodem piano litas elfe aftronomi collegerunt. 

K k k k Si 
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' Si jam conditiones haftenus enumcratas cx affumtis 
principiis breviter repcterc vclimus ; fcqueatia ordine 
temporis phamomena obvia crunt. Anfo Saturni hoc 
anno ufque ad finem Novcmbris confpicua; tunc difpa- 
rebunt, nec nih circa finem Januariifequcntis anni in 
confpedtum redibunt. Ab hoc tempore Saturnus 
anfas fuas retinebit ufque ad finem Junii, vel initium 
Julii, quo tempore iftae, lumine fuccellive dccrefcente, 
difparebunt. Phafis rotunda Saturni tunc confpicua 
erit ufque ad initium Septembris, circa quod adfpcdtus 
annuli redibit, per quindccim annos deinceps dura- 
turus. Per totum tempus fitus Saturni refpedlu Solis 
obfervationibus favebit, fi cam excipias, qux reditum 
annuli menfe Septembris anni fcquentis concernit : 
Hoc enim tempore Saturnus crepufculo oculis eripi- 
etur, conjunaioni fcilicet cum Sole proximus, quippe 
quae die 14 . Septembris continget. Vale. 

Babam Fetripoli, d. 13 . Septembris 1743* 


X. An 
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X. An AhftraCi of a Natural Hiftory of Green- 
land, hy Hans Egedius^ intkuhd^ 3)0t 
„ Gronlands tlltt 

af Hans Egede. 

b^UljatJUj 1741* Communicated John 
Green, M. i>. Secretary of the Gentlemens 
Society at Spalding. 

The Title Tage is as follows. 

Read Dec. s. A Dcfcriptioii of oid and new Gteen- 
1743- or a Natural Hiftory of old 

Greenland^ Situation, Air, Habitude, and Circum- 
ftanccs. 

The Beginning and End of the old and new Tlor- 
wegian Colonies. The prefent Inhabitants, their 
Original, Manners, Living, and Employments. 

The Produfts, as Beafts, Birds, Fifli, With a 
new Chart, and fevcral Copper Plates. By Hans 
Egedius, formerly Miffionary in Greenland, and now 
Superintendant and Profeffor in that Language. 

It is dedicated to the Prince Royal of ^Denmark, &c. 
Imprimatur Marc Woldike. 

C>AP. L Sztuatton, Gltmate, and Sotl, to p. 

Greenland lies about 1 60 Englijh Miles W eft from 
Icelandy begins at 59 IXegrees, 40 Minutes North 
Latitude. 

Its EaftSide flretcbes to, Spitzkergan 78 to so De- 
grees L^rftude^ dhd beUevesi tp’be a^ Ifland feparate 

iiQtci>Gremknd*- , ' : 

E.kkk 2 Its 
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Its Weft Side is known to 70 Degrees Latitude. If 
Greenland is an Iftand, or joined to other Countries, 
it is not known for a Certainty, but probably joins 
to America on the North-weft Side : For between 
America and Greenland^ ftrctches the Fretum, or 
Bay, called in the Sea-Charts Davis’s Streights, 
which is navigated by them and other Nations on 
Account of the Whalc-fifliery, but to the Bottom of 
this Sound no Ship has ever been. 

Greenla?id is .an high rocky Country, which is 
always covered with Ice and 'Snow, which never 
thaws except near the Sea. The highcftLand can be 
feen 80 Englijh Miles from the Sea. The whole 
Coaft is fortified with large and fmall Iflands. It has 
feveral Firths or Rivers, which run a long Way within 
Land ; amongft which is Baal s River, where the firft 
Danijh Colony was fixed in 1721. which runs 80 
Miles within Land. That in all Sea-Charts called 
F arbiter’s- Str eight, alfo Baer-Sound, which are faid 
to make Two large Iflands at a Diftance from the 
main Land j but, in Reality, I did not find them fo. 

Cap. II. Colonies and Converjion, to p. 23- 

Greenland was firft difeovered by the Norwegians 
and Icelanders', and the brave Raude, who firft dif- 
eovered it in 982. praifed it, and perfuaded feveral 
of his Countrymen to inhabit it; and at the inftance 
of Ohf Tryggefon, firft Chriftian King in Norway, 
carried a Prieft with him, who taught and baptized 
all the Inhabitants; and from time to time Green- 
land multiplied into new Colonies, many Churches 
and Abbeys were built, Bifhops and other Teachers 
provided for : But the Norwegians were not the firft 

In- 
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Inhabitants 5 for they found wild People on the Weft 
Side, who without doubt were originally Americans. 
The prefent Inhabitants probably are a Race of the 
Schrellingers. In i$^s-^ithmar Blef ken ^ 

JMonk, with his Bilhop, failed to Norway, lived to 
45 Years in Iceland: And he reports, that a ‘Domi- 
nican Cloifter was in Greenland, called St. "Thomas. 
But this is proved falfe by Arngrim. 

Mogens Heinfon was ifent to find out Greenland, 
and was obliged to return, becaufe his Ship was 
flopped (as he imagined) by magnetical Rocks under 
Water, although the Wind was favourable; but the 
real Magnets probably was the Current, which is fo 
ftrong at Staton Boint, a Ship under full Sail with 
the faireft Wind fails flow. 

In 1721. a Company of Traders was fet up in 
Bergen, with a Royal Privilege, when King Fre- 
deric refolved to begin a Colony at 64 Degrees, 
wherewith I and my Family went, and continued 
1 5 Years. Our Dcfign was to find the Eaftern Di- 
ftria, as the beft : A Hollander affirmed fome of their 
Ships had been there, and found the Land free from. 
Icc in 62 Degrees. This I found to be true in 1736, 
on palling Staton, Hack, and Cape Farewel, near the 
Land, then free from Ice on the Coaft, wlrich was 
not ufual : But as it is feidom that Ships can come 
with Safety to the Baft Side, it is moll convenient 
with fmall Boats through the Openings near the 
Main, where the Current fetting South- weft prevents 
the fce from fixing. 


Caf;. 
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Cap. III. Natural ^rodu^s, top. 27. 

Ill the Bay of Hope there are many good Places foe 
feeding of Cattle, with proper Ground for Tillage, 
and good Water ; No Trees, except within the Rivess, 
only Bmfh-wond : juniper-bufhea abound here, whofc 
Berries are the Size of the large!! Peafe. There arc 
divers- Plants here, as Angelica, Rofemary, Scurvy- 
grafs ; and a Grafs with yellow Flowers, whofc Root 
imclls like Rofes in the Spring. 

In 60 and 65 Degrees, the Country is beft, and 
, Barky will ripen there : Turneps and Colwort grow 
wcllj'efpecially the firft, which are large, and of a 
fweet Tafte. 

There are Rocks which produce Verdegrife, as alfo 
Sulphur or Brimftone, Marcajite ; and I tound on an 
Ifland one of a yellow bro'wn Sand, having Cima- 
harine ted Veins. There are whole Mountains of the 
Asbefios. There is found a grey Stone, or Baftard 
Marble, of different Colours. The Sea produces 
fcveral forts of Conchs and Mujfels, alfo divers forts 
of Corallines, 

Cap. IV. Air and Weather, to p. 32. 

The Summer here lafts from May to September: 
The Cold at 64 Degrees is moderate, but at 68, drc. 
extreme, and will freeze Brandy. 

The Land is conBantly covered with Ice and Snow, 
except near the Sea, and in the Rivers. Although the 
Summer oft-times is warm in Greenland; it feidom or 
never thunders, dye. The Aurora Borealis is fo 
firong here towards New Moon in clear Weather, as 
you may read by it. 


Cap. 
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Cap. V. Beafis and Birds, Huntingi^fid Fowling^ 

to p. 3 < 5 - 

^Greenland produces Bears, which live on the Ice, 
and are dextrous at catching Otters, Seals, &;c. Rain 
^eer are in great Plenty. Hares are very large, 
good and white all the Year. There are plenty of 
Foxes. They have Hogs, none of which can bark, 
only howl. 

Their Birds are the Rjper, or Wood-Partridge, 
Ravens, Eagles, Falcons, Sparrows, Goldfinches, See. 

The Mojfiutoes are very troublefome in Juljf and 

Jtiguft. 

Cap. VI. Fifbes and Amphibious Animals, and 
Ftpbmgi Whales, Harval or Sea-Unicorn, and Sea- 
Birds, to p. 5 5 • 

The Sea produces Whales, the Fin-fifh, which live 
on a kind of Loufie, brown-coloiired, who moves fo 
flow, that he may be taken by Hand. This Creature 
is oily, and, when rubbed with the Fingers, produces 
Train. 

There is another fort of Whale in thefe Seas, called 
North Capers, which feed on Herrings ; as alfo the 
. Swgrd-fijh, who is the Whales greateft Enemy ; and 
when he kills one, eats nothing but his Tongue, 
leaving the reft to the Shark, Walrofis, and Birds of 
Prey. In thefe Seas are Cachelots or Tot-fijb, a fort 
oi Whales, their Length 50 to 70 Feet. Tht White- 
fijh are hkewife in thefe Seas, like a Whale, but 
without Fins on the Back. There is likewife a fmali 
Whale produced here called Butts-kops ; as alfo Uni- 
corns of the Whale kind, which they call Narvah 

Their 
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Their Horn, as fomc Authors affirm, are not Teeth, 
bccaufc its Root is not in the Jaws, but goes a long 
Way into the Head. The or Torpoife, arc alfo 

in thete Seas; as alfo the Walrofsy ffiaped like a Sc 4 , 
but much larger; his Flclh is like fat Pork: His irre- 
concilable Enemy is the white Bear. There arc 
fcveral Sizes ot Sealsy but of the fame Shape, except 
the Klap-fByfsy which has a cartilaginous Hood, which 
covers his Eyes. There are other Fi£h, as Sharks^ 
Hollv’buttSy Red-Jifl), trout y Salmon, Bull-heads, 
Stone-biters, Smelts, Whitings, Herrings, and a Fifh 
like a Bream, with Pricks on its whole Body. There 
are Muffels, and fome large ones that produce the 
Pearl : Here aUb are Shrimps, Crabs, ^c. 

Amongft the Sea-birds are the Edder, Ducks of 
Three Kinds; as hkcwife the Hiker, and the Tor- 
nau'Viarfuk,'<nkid\ has beautiful Feathers, and the Size 
of a Lark: There al(o are Geefe here. Greenland 
produces Ma-jcs, Redfhanks, Cormorants, Lunders, 
Parrots, Sharvers, Terjiers, Angle-t after s. Snipes, 
&c. 

Cap. VII. Imploymenls and Utenftls, to p. 63. 

The Implovments of the Greenlanders, on Shore, 
arc to (hoot Rain-Deer-, and at Sea to catch JVhales, 
Seals, Birds, &c. The Bow is about Six'Fcct long, 
of tough Fir, which they bind round with Deer 
Sinews; The Point of the Arrow is pointed with 
Iron or Bone. All the Ibrt of Fifh they catch, and' 
cannot eat frefti, they dry againft Winter. 

The Boats are of Two forts; one ufed only by the 
Men, about Three Fathom in Length, their Breadth 
about 19 Inches, with an Hole in the Middle, not 

larger 
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- larger than one Man, clofe-laced, can thruft himfelf 
^.nto 5 with thefe Boars they are able to row 72 Miles 
iDay, ufing only one Oar. 

Cap. VIII. Manners and Habitations, top. 65 .' 

Their Houfes are of Two forts, Winter and Sum- 
mer: The former are made of Turf and Stone, from 
Four to Six Feet high, flat-roofed ; on one Side are the 
Windows, made of bleeched Seal-guts, Holly-butt 
Maws, fown together, and are fufficiently tranf^ 
parent : Their Doors are very low, they creep in on 
their Hands and Knees. Their Summer-houfes arc 
made by railing Poles, which they cover with young 
Seal-skins. 

C A p. IX. Shape, Conflitutions and Tempers, to p. 6 s 

The Inhabitants of the Northern Parts are troubled 
with Dyfenteries, Bloody-fluxes, ^c. They have fcl- 
dom any contagious Diftempers: They ufe no Me- 
dicines; and, inftead of Remedies, their Conjurers 
mumble over their Bodies fome ftrange Jargom 
Wounds they few up ; Catarads on the Eyes they 
take off as follows; They infert a crooked Needle 
under the Skin, and with a Knife raife it up, and 
draw it off fafely. When their Children are troubled 
with Worms, the Mother puts her Tongue up the 
Fundament, to kill them. 

Cap. X. XI. and XII. Of their Cufioms, Capacities^ 
Cloathing, Dietj and Cookery, to p. 77. 


Lill 


Cap. 
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Cap. XIII. Marriages and Edifcationy to p. 82.' 

They have riotous Affcmblics, in which it is 
reckoned good Breeding, when a Man lends his Wife 
to a Friend. None come to thelc but married Peo- 
p'e. The Women efteem it a piece of Fortune 
when they have to do with their Prophet, and the 
Husbands pay them for the Honour; cfpccially if 
they prove with Child, their own Endeavours having 
been fruitiefs. 

The Women, as foon as delivered, go immediately 
about their iifual Work. The Navcl-ftring mutt not 
be cut by a Knife, but a Mnfcle-^ellj or bit off; 
when dried, it is ufed as a Charm. They hold a Pifs- 
pot over the Womens Heads whilft in Labour, think- 
ing it to promote hafty Delivery : They fcldom bring 
Twips, but often Monfters. 

Cap. XIV. Manner of burying their ^ead, and 
^referving their Corpfes ufide'r'TurnxxYi of Stones. 

Cap. XV. Games, Poetry, Mufic, and YDancing, 

to p. 93. 

They have feveral Diverfions amongft them, as 
Singing, Dancing, in which they challenge one an- 
other. They play likewife at Foot-ball : Thus, they" 
fay, the deceafed Souls play in Heaven with a PEal- 
rofs’s Head, which is performed when the Aurora, 
l^redis app^rs. 


Cap. 
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'Cap. XVI. and XVII. Language and Vocabulary ^ 

to p. 105. 

At Page 86. the Author prtfents his Reader with a 
Greenland Ode ^ much like Poetry. 

Their Language has no Affinity with any known 
European one: Few Words are like the old Nor- 
wegian. It is difficult of Pronunciation, as moft of 
their Words are Gutturals. It has not the Letters 
c, d, f, g, X. 

Cap. XVm. and XIX. Erefint State of Trade in 
Greenland, and of Religion there, to p. 120. 

Their Religion confifts in nothing more than fu- 
perftitious Ceremonies. 

Cap. XX. NJlronomy, to p. 125. 

The Sun, Moon, Planets, and other Stars, they 
imagine had their Beginning from their Forefathers, 
and were formerly People by a lingular Manner taken 
up to Heaven. They are of Opinion, that when the 
Moon does not appear, or is dark, it is Peeking her 
Suftenance on the Earth : And they fay further, that 
it fometimes comes down, and makes Whores of their 
Women ; for which Reafon none dare lie on their 
Backs, before they fpit on their Fingers, and ftroke it 
over their Bellies; and young Girls dare not flare at 
the Moon, for fear of conceiving by her. 

Cap. XXL Conjiderations of the. Reverend and 
Learned Author, for promoting the Succefs of his 
Miffion, and the Salvation of the Greenlanders, 
to the End. 


Llil 2 
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XI. Some Ohjervations on a Polype dried. 
By Mr, Henry Baker, F. R. S. 

HM</Dec. 8. Jk Pprehending that if a Polype coultl 
XX dried, and well extended before 
the Microfeope, fome Particulars in its Strufture 
might be diftinguiftied better than when we view it 
alive, and in Water, 1 applied myfelf to attempt the 
doing it : And, after many Trials, (which were ren- 
dered fruitlefs by the Minutenefs and extreme Ten- 
dernefs of the Arms and other Parts of this Animal, 
that conrrad as foon as taken out of Water, and fo 
cling together, as to become infeparable afterwards, 
without being torn to Pieces) I happened, at laft, ta 
hit on a Method of performing the Operation per- 
fefilly i which Method I fhall here fubjoin, as taken 
from my Effay on this Creature lately publifhed 

The Method of drying Polypes for the Microfeope. 

I chufe a Polype to my Mind, and put it in a fmall 
convex Lens with a Drop of Waters where, when 
it is extended, and the Tail fixed, after pouring off a 
little of the Water (if the Quantity feems too much), 
I plunge it, Lens and all, into Spirits of Wine, in 
the Bowl of a large Silver Spoon. Hereby it is in- 
ftantly killed s the Arms and Body contrading, fomc- 
times more, fbmetiraes lefs, at the fame time. I 
then rub it gently in the Spirits with a very fma'l foft 
hair Pencil, to clear away its Lice, which may be 
feen to fall off, and lie dead at the Bottom of the 
Liquor. 


* Natural HiJtorj of the Polype, p. 84. 


Thus 
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Thus far the Bufinefs feems pretty cafy ,• but all the 
skill I am Matter of could never enable me to take 
a Polype out of the Spirits, and extend its Body and 
Arms on a T ale, though 1 have deftroyed great Num- 
bers in attempting it for the Parts immediately cling 
together, in luch a Manner, that it is not poffible to 
feparate them again, without tearing them all to 
Pieces. 

I bethought myfelf, therefore, of adjutting them 
upon the Talc, whiltt in the Spirits; and, to efFc(5l this, 

I flip a Talc under the Polypes Body lying in the 
Spirits; and, difplaying its Arms, d^c. thereon with 
my Pencil, by the Aflittance of my Nippers I lift the 
Talc, and the Polype upon it, gently out of the Spirits : 
Then, holding it in my Nippers with my Left Hand, 
I dip my Pencil in the Spirits with my Right, and 
therewith difpofe the feveral Parts to my Wifh as near 
as I am able j at the fame time wiping away the Lice 
with my Pencil, if any are to be feen upon the Talc. 

When all the Parts are rightly extended, I lay it 
carefully to dry, which it does very fpeedily, leaving 
the Polype flicking to the Talc in the Manner it was 
difpofed. 

The chief Difficulty now is over ; but fome Cau- 
tion is ftill needful to fecure it fafely in a Slider : 
For, if another Talc be laid upon it in the common 
Way, all our Labour will be rendered fruitlefs, by 
its being broke and fpoiled. To prevent this Mif- 
fortune, as foon as the T ale, whereon the Polype flicks, 
is let down into the Hole of a Slider, I cut Three 
little flat Pieces of Cork, about the Bignefs of Pins- 
heads, and the Depth of the Polype, and gum them 
in a triangular Pofition, paitly on the Edges of the 
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faici Talc, as it lies in the Hole, and partly- to the. 
Ivory Sides of the Hole itfcif; by which means thd 
upper Talc being kept from being able to prefs upon 
the Tolype, it may be put on and fixed down with a 
brafs Ring, without any Fear of hurting it. 

If you hitcnd to dry a Tolype in its contraiftcd 
State, it may be put dircftly into the Spirits without 
ufing any Lens-^ but if you defire it extended, you 
will find the Lens quite needful. 

Vinegar, Water wherein Salt is diflblved, or Spirit 
of Wine, kills a Polype immediately: But Spirit of 
Wine is fitteft for the Purpofe, as it gives a greater 
Firmnefs to the Parts, dries away from the Talc, 
fooneft, and leaves no Soil or Smear behind it, as the 
others do. 

Having now the Honour to fhew the Gentlemen 
here prefent a Polype prepared after the above Man- 
ner, and inclofcdin a Slider between Two Pieces of 
Ifmglafs 5 I fhall beg Leave to point out what may 
parncLiIarly be learned thereby, and give a Drawing 
of the fame Polype, as viewed by the Microfeope, 
ffee Tab. III. Fig. 5.1 in order to make the following 
Obfervations more intelligible and fatisfaflory. 

Firjl, As the Body thus dried exhibits a Reticu- 
lation of minute Veflcls, which appear every- where 
moft curioufly interwoven, we may rcafonably fup- 
pofe they ferve as Veins and Arteries, through which 
feme kind of Blood or Juices circulates, as in other 
Animals; But we cannot diftinguidi fuch Blood or 
Juices circulating in the living Polype, or difccrn any 
thing like Veffels, though now they are fo apparent. 

Secondly, The Anus of the Polype may be difeo- 
vered very plainly in this dried Objeft 5 whereas in a 

living 
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living one it requires much Attention to fee it in a 
'fatisfadory Manner. 

' Thirdly, The Mouth, or Opening between the 
Arms, appears here like the Mouth ot a Sack or Bag, 
Vhich indeed the Body does not badly rcprefent. 

Fourthly, By obfcrving the Arms thus dried, we 
obtain a clear Idea of the Means whereby this Crea- 
ture catches fall hold of its Prey, the Moment of its 
touching it, and before it can bring its Arms to claip 
about it : For we plainly fee here, that the Arms are 
thick befet with Hairs, or rather Iharp Hooks, which 
pollibly are moveable, and can ftrike cafily into the 
Body of a tender Worm. But thefe Hooks or Hairs 
arc not vifible in the living Animal j being then, 
perhaps, fome-how or other generally drawn in, or 
laid flat and clofe along the Sides of the Arms, as I 
have feen them in fome forts of Star-fiHi. Belides, 
the Water wherein we are obliged to view a Folype, 
when alive, will not permit fo ttrid an Examination 
as it can now be brought to* 


XII. A 
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XII. J Catalogue of tJoe V i T y P l a n t S{ 
from ‘Chelfea Garden^ prefented to the 
Royal Society by the Company of 
Apothecaries, for the Tear 1740. purfuant 
to the T)tre 6 iion of Sir Hans Sloane, Bart. 
Med. Beg. & Soc. Reg. Braf. By Jofeph 
Miller, Apothecary^ Hort. Chel. T^reef. & 
T^rahc. Botan. 


bmJDsc. I/. 90 r. \ Canthus fativus, vel mollis 

*74J‘ Virgilii. C.B. 383- 

902. Acanthus aculeatus. ib. 

903. Acanthus fpmis muioribus. Tluk. Almagefle. 

904. Antirrhinum angufto folio Linariae clegantcr 

VariegatOjflore -rubro, ridu luteo, Boerh. 

905. Anthora. Qff. Aconitum falutiferum Jive An- 

thora. C. B. 

90<5. Aphaca. Park. Lathynis lutens annuus foliis 
Convolvuli mm. Mor. 

907. BralSca campeftris Pcrfoliata alba. C. B. 

908. Cannabis fativa alba. Off. 

909. Ccntaurium majus foliis in plurcs lacinias di- 

vifis. C.B. OfF. 

910. Clinopodium Orientale hirfutum, foliis infcri- 

oribus Ocimum, fuperioribus HilTopum refc- 
rentibus. • Tour. Corr. 

9TI. Cafllda Alpina fupina magno florc. ib. 

912. Colutea vellcaria. C.B. 

913. Cochlearia minor rotundifolia noftras. Rati 

Syn. 
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914, Cro- 
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Crotolai’Ia Americana frutefeens flore lutco., 
* ramulis alatis, folio mucronato Ind. Hort. 

\ CheU 

<>15. Dracocephalon Anaericanum. Breyn. B/odroni.. 
916. Doronicum Romanum. Off- 
917- Delphinium, five Confolida regalis flore rofeo. 
Tourn. 

9 1 §. Ephemerum Virginianum Tradefcanti flore pui'" 
purco. “Bark. Tar. 

919. Eupatorium Americanum hctbaceum Meiifla: 

folio villofimi. Hou(t. 

920. Ferula major, feu foemina Plinii. Morr. Umb. 

921. Fraxinclla flore albo, five Didtamnusalbus. Off. 

922. Fumaria fiiiquofa fempervirens. Cornuti. 

923. Galcga quinquefoUa fioribus parvis rubris. 

Houfion. 

924. Gingidium Rawoljii foliisFoeniculi. C. B. 

925. Harmala. Off. Rut a qua diet folet Harmula.^ . B. 

926. Herba Paris. Off. 

927. Hedyfarum clypeatum flore fuavitcr rubente. 

Hort. Byflet. 

928. Hieracium hortenfe fioribus atropurpureis. C.B% 

929. Jacobsa maritima. Ib. 

930. Lathyrus perennis latifolius. Ib. 

931. Lathyrus fylveftris Dodonaii. Tark. 

93 2. Lathyrus Siculus flore odorato maguo* Boerh. 
Ind. iS 9 - 

933. Lychnis multiplex flore purputco. C. B. 

934. Mentha rotundifolu, odore Menthae Romanas 

verticillis minimis. Rand. • 

935. Menthaftrum. Off. Menthafirum ffftcaUmfoUa 

longiore candkante. J. B, 


M ra m m 


936. Mil- 



935. Millefolium purpurcum vulgare. Rati. 

937. Nigclla arveniis cornuta. C.B. ^ 

93 8. Oftrys Americana fruftu Lupuli. Ind.Hort. 
Chelf. 

939. Parietaria Polygon! folio canefeens. Tourii. 

940. Polypodium fenfibile. Mimting. Hifi. 

941. Pfcudo-Didamnusvcrticillatus inodorus. C.B. 

942. Senna Italica, live foliis obrufis. Ib. 

943. Sidcritis Ronaana utriculis fpinofis. H. Lud. 

Bat. 

944.. Thlafpi arvenfc minus, lutcum. Bark. 

945. Thlafpi. Off. Thlafpi arvenfejtliquislatis. C.B. 

946. Ur^ica pilulifera Parictarire fohis. Hort. Reg. 


947, yalcri*anclla,fcmine flcllato. C.B- 

94.8. yuiperf):ia, ruftif^j J*, ArkthjlUs legumi- 

949. Vulnerana norc purpuralcenre. Totirn. 

950. Vulneraria pcntaphyllos. Tourn. Anthyllis 

legurninofavefcaria Hifpanica. Park. 1094. 


XllJ. Epifioh Johannis Bevis, M. 2). ad GuL 
Jones, 'Armig. R. S. S. de ^Jf ranfitibrn Mer- 
curii ^^Sole, 0(51. 3 1 . i75<5- & 0(51. 25 . 

1743'- ^ 

.f^.^OREM tibi gerens, vir amjeif- 
! niJiild* obfcrvationcs mcas dc Mcr- 

cuFt<:^i^^|JSl|>^||t^:sTcbedis diariis tranftuH, mancas 
quidem inviJia cocli, dignas tamen fortalTc, nc percant j 
cum cuiquam in BritpaiiMa noftra melior(:m fortem 

con- 
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contlglfle non adhuc audivcrim; cumquc contadus 
pene momcntanei, quos fubnotare licuic, iongiciidi- 
,nibLis locorum dcfignandis poterint optime infervire. 

Ab Halleio invitatus, qui me fibl adjutorem fore 
dignatus eft, Odob. 31. I73d. die nempe quo cele- 
branda eftet Mercurii cum foie copula, Grenovicum 
diluculo me contuli. Coelum ab exortu Solis fuit 
piilchcrrimum, fed ventus baud valde remiftus. la 
codem conclavi mecum verfabatur ipfe Halleius, qui 
horologio adefte voluir,' dum ego tubum viginti 
quatuor pedum dirigendi gererem curam. Circa 
odavam horam ad obfervandum me cemparavi; 
quippe verebar, ne, fallente calculo, ingreflus praster- 
laberctur : at nil in Sole vifum practcrmaculas. Illico 
coelum obdudum eft, nec ita multo poft plane ob- 
feurum redditum. In decimam fere matutinam pro- 
trada eft dies, cum paulo dehifcercnc nubes, & Mer- 
curii fub Sole apricantis intervidendi prima nata eft 
occafio, momento citius denftflimis nubili? abrepta. 
Haud diu invigilaveram, cum McrcuriUrft'^iterum 
viderim, & Halleio oftenderim; fcilicet iiV facie Solis, 
cui ibi bis antea apparuerat- Longa deinde Sc vere 
maligna nubium fucceffio s fub Meridiem autem fere- 
nari coeptum eft j & quidem folem culminantem qua- 
drante murali maximo Halleius obfcivavit.^ flevixit 
j^m plena fpes Mercurii cxeuntis obfqrvandi > & qui- 
dem, cura reaffumpta, notavi quae fequuntur. 

Temp. Appar. 

- D. H. 

0 ^. 30. 23. 50. 45. Centrum Metcurii a Solis 

limbo proximo diftitit i'. 
08". metientc Micrometro. 


M m m m z 
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D. H. 

OB. 31. 00. oz. 39- Mercurius quafi propria dia- 

metro a Solis marginc dif- ^ 
junftas. ^ 

07. 04. Centrum cgrclfum acftimati- 
one oculi. 

"08. 33. Contaftus exterior, coelo ad- 
modum fereno. 

Tantilla autem fuit Mercurii diameter, iir, micro- 
metro capta, vix dcccm fccunda fcrupula fupcrarct. 

1743. OBob. die 25. quo Mercurius rurfum in 
Solem incurrere debuiti Londini, idque in tyEdifi- 
CHS Beaufort enJibuSi femiminuto circitcr temporis a 
regia fpecula ad occafum fttis^ illi invigUarc dccrc- 
yeram. Conftitutio coeli fuit ipfifllma quaJ in fupc- 
i-ioce tratifitu, li non vehementior flaret Africus j ex 
quo V^oUktioncm telc- 

Wpii, vaiimfliaro Meto licet itinixi. Micrometrum 
adhibere plane arduum fuitj nec quicquam plus 
fe me ) menfuravi, idque vix tutc, fada collatione ad 
mtercapedinem eodem fcrc momento, in claufo con- 
clavi, exadiffime Grenovici captam; quarc fuppri- 
mendum arbitror. Plorologium numcravit D. jere- 
mias Siflbn, me in Solcm intento. Hora odlava ma- 
tntina nil in Sole confpicuum, quern paulo poft plu- 
ripife nubes occupacunt. Dccima cum fciniOc vix 
ptstcrlapla eft, cum Mercutium prime detexerim, 
dimidio itineris jam penc confedo. Nubes rurfus 
fXcqperunt Solcm, qui tamen inftantc meridie rcdiif 
ipclaruft, quo Mercurii Solifquc adfcenfionalis 
ipnotUit : Tribus ctenim verticalibus fills 
in mdridl^sJk fijanfitorii foco collocatis, OB. 24^, 
23b, 57'. ?d primum horum Solis prx- 

cedens 
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ccdcns limbus eft devolutus, elapfifqae Mercurii 
centrum ibidem exftitit. Rurfus ingruebint nubes 
cum triftiflima facie coeli, nequc Mercurii iterum 
^ confpiciendi ulla fpes affulfitj & quidem pauca deci- 
Sente pluvia. Tubum cum fuftentacuiis ab aperto 
intus transfcrendi cogitabam, & obfervando finem 
imponcre, cum effringi coeperint nubila, & ab eo 
tempore rarcfccrc. Laetus itaque ad negotium reverfus, 
Mcrcurium in fplendidiffimo Sole fumme nigrfean- 
tem contemplatus fum, & ultimas pbafes exafte defi- 
nivi : en ea qute chartis mandavi; 

Temp. Appar, 

D. H. 

OSi. 2S. 00. 58. 34. Inter Solis Mercuriique limbos 

diftantia Mercuriali diamc- 
tro ajqualis quamprojiimum. 

01. 00. 33. Contaftus ultimus interior. 

01. 25, Centri egreflus, judicio oculi. 

02. 16^ Contadus ultinius e^rtrridr. 

Pridie, paulo poft tntfridkm menfurata’ fcft didm^er 

Solaris 32'. 27". tubo 12 ped. miefometro armato, 
& opfimx notXj eodem nempe quo in hifee ulus 
fum. 

Haaenus de proprio penu. Sed neque praetere- 
unda eft obfervatio circa initium infignis a ’T>. Bird 
pcraifta, in vico dido Surrey-Jheet, a noftro ad ori- 
entem fecundo minuto temporis cum femiffe remote. 
Is nimirum, tclefcopio catadioptrico multum ampli- 
‘ ante, exile admodum lucis filamentum inter Solis & 
Mercurii jam ingrefli limbos deprehendit, vix deqimx 
parti, ut aiebat, Mcrcurialis diametri xquale; idque 
s’’. 30'. s6". fcilicct SK 30'. 54'^- T- ^difitlis 
Beaufortenfibus, uti cx horologiis probe a meipfo 

in- 



itiviccm comparatls innotuit ; unde totalem Ingrcf- 
fum in sedificiis Beaufortcnfibus ad S^. 30'. 40'''. 
quamproximc rcferrc hand iniquum puto. 

Liccatne demum ex prsmiflis integrum tranfeur- 
fum, quafi in redificiis Bcaufortcnfibus vifum, in liunc 
modum contcxcrc? 

Temp. Appar. 

D. H. 

0 ( 5 ?. 34. 20. 28. 57. Contadus primus exterior. 

29. 48 £. Centri ingreflus. 

30. 40. Conta(ilus primus interior. 
0 ( 5 ?. 25. or. 00. 33- Contadus ultimus interior. 

01. 24-|. Centri egreffus. 

02. 1 6. Conta^kus ultimus exterior. 
Quoad temporis momenta in utroque tranfitu 

notata,^ mipime haerendura cenfeo, cum a Sole mcri- 

extta du,bitationis alcam 

poai nemo negaverir. 

Valeas : 

Nov. 7. 1743. 27 /i obJer’vantiJJimnSi 

J. Bevis. 


XIV. Tan 
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XIV. ^art of a Letter from M. Geoffroy, 
F. R.S. and Member of the Royal Academy 
of Sciences at Paris^ to Sir Hans Sloane, 
BavK late Prefidenc of the Roial Society, 
concerning a Child of a monjirous Size. 


ReitJ Dec. ii, 
> 743 - 


"^Ormandj . has furniflied us 

•* ▼ aerd n C. 


fome 


Years ago a Child, monftrous by its 
Size, and a Strength which its Age could not natu- 
rally afford. It was born at Roiian, and is a Prodigy 
of Virility, of Three Years and Two Months of Age, 
perhaps One Month older, and is now in the Hofpital 
at Rouan. It has a very large Neck, the Breaft very 
broad, and the Belly bigger than in its natural State. 
The upper Part of the Thighs is a little thickifh, the 
reft is conformable to its Age. He has Hair only 
about the Privy Parts 5 the Tenis is Three Inches 
long when there is no Erection, bat of Six when 
there is any. They have found him to have Emif- 
fions. The Fa<ft is very true, and M. Le Cat, F. R. S. 
a Surgeon at Roiian, has fully traced it out. 


XV. Two 
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XV* rmarkahh Medical Cafes, oh^ of 
an Eocfvaordinary Haemorrhage, the other ' 
an Afeites cured hy Tapping , communicated 
iy Henry Banyer, Extra-Licentiate 

of the College of Phyficians, London, to 
C. Mortimer, M. 2). Seer. R. S. 

SwiiDec. **. XN the Month of ^January 1729. 

i niel Goddard, a Gardciicr, about the 
Age of Twenty-four Years, at Wisbech in the Ifle of 
Elf, Cambridgejhire, happened of a flight Punfturc 
from a rufty Nail in the Sole of his Right Foot. And, 
notwithftanding there was not wounded any Xendon, 
larger thita feaall Branches of Veins, 
the whole Foot was immediately fwclled to a very 
unufual Degree, without any Fever, or other apparenc 
Caufe for it. It was alfo attended with great Pain, 
and an extraordinary Pulfation upon the Part, as in 
Wounds of Arteries ; and fp diftended as if the Blood 
would burft out of its Vcflels. 

Accordingly, after Two Days, upon opening a fuper- 
fidal Sinus, to inlargc the Wound, there ruflicd out 
immediately fuch an obftinate Flux of Blood, as would 
rvot yield to any flyptic Means, longer than the 
Bandage was holden on by fomc ftrongHand. And, 
although, by this Incifion, no Vcflels were wounded, 
butC^iilaty Veins 5 yet this Hemorrhage continued 
to flacff as violent as at firft, for Six Days fuc- 
ceffivcly, whenwer the ncceflary Means were relaxed. 
Upon which^ for flit fake of Mevu^rntt the Patient 

had 
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had a Vein opened on the Arm of the oppofite Side } 
and it had fuch a fudden and furprifing Effedt, that the 
Flux of Blood in the Foot inftantiy ceafed, and tht 
ij^ound healed very foon without any farther Trouble 5 
Wt the Flux of Blood, confequent uponVenefedion, 
became equally as difficult to reftrain, as that in the 
Foot, forthe Space of Four Days; all which time it 
would have continued to flow moft violently with- 
out the ftrideft Bandage, as the fame Care of the 
Hand, as before. Perhaps the Period of this Hamor- 
rhage might have been much longer, if I had not 
fuffered the Ligature on the Arm to be loofened now- ‘ 
and-then, as I judged the Redundancy of Blood ro-- 
quired, for the fake of fome Evacuation, at each time, 
Afta* the Bleeding, he foon recovered his Strength, 
fo as to do his Bufinefs in the Gardens ; and con- 
tinued very well till the Month of March 1730. 
About the Middle of this Month, he complained of 
Slccpinefs, and a particular Heavinefs sil &ia fesis. 
Body ; which was followed, in TfarccDays twde; 
a violent Hamorh&ge from the Nofe. This Flux, in 
fpite of all Means being tried, except VenefedioH, ' 
continued Seven Days, and could never be totally- 
flopped, all this time, for one Hour together. He re- 
jeovered again in a very Ihtort time, and was able to 
wptk in the Summer- fcafon, without any Complainiit. 
till OSioher following. Then the HefffiotrhMge re- 
turned again at the Nofe, as before, with all the fame 
Circumftanccs, and in Defiance of all Endeavour'*, 
continued the Period Of Seven Days. Thus it re- 
turned in like maimer of Blocding, by Stmls^ in the 
Middle jof Mmth 173 1 > eoniinuod to d:r<;hn%ft 
* rthis Way great )Quantiiks of Blood, m OitC' 

Nunn and 



'3i-jQ-|}>nKtin’iC'5 t'.vo uiouont c^ ry Seven I5u^.i 

-Foe'ahciv in Oppolifon to the niofl (.iiL'acioiKs Ildhin- 
A fo il iiwdc us ie‘’,tihu hciuin h) \.iit 1 lo- 
fufions of ll'ood ftom rl c lutrjhtus, in the i’c^uir- 
iiing ot OHober loiiowinp, to the I’li'i ol titc hiil 
Pci Tod of Seven Days, without Gnpings, ut any fuch 
nucaty Senlations. Thus agsin, it kept as ordcil« 
iUtLiiTisabout the Vernal and Autumnal Equinoxes of 
the Ycais 17 32 , 1733, withvaftPiofufion of Blood by 
StoQh for the ufualTeim oi Seven Da\s, apieemg in 
- all Cucumllanccs with the piecetiing Years. Likcwifc 
at, or vciy near theie two gund Scdfons, in the Years 
1734, 1735, this habitual lliiMYihage broke away 
’by ti\t\ Kidneys and urinary "PaJJri^ei and ilill con- 
ftaptiyj, for thefeXwo Years, kept its old flatedTime 
D|ys, with^)ut any other Variation. 

the Small-pox^ of the Diftina Kind, which produced 
fuch a Change in his Conflitution, that he cfcaped 
thofe '^znodiedi Hemorrhages, or any other fponta- 
.neous Evacuations equivalent thereto, for the Two 
' Seafons of the Year 1736 ; and remained in very good 
liealth till Qhrijimas following, being above Thirteen 
Months free from any Symptoms of his old Eruption, 
f ^iijit, i^pon %>ecemher the 27th, without any previous 
' ofHcavincfs aiid Slcepincfs, the Hemorrhage 

by tlae urinary Tapirs but much more 
^^^'i^mnably, and continued only Three Days. Again, 
ifo 13 th following, i737> he then felt the 
.^re^us'Warnipg?, and bled again by Urine to the 
iojfeyfcj&me li^ohthj with this Difference, that 
forXhr^^a^ was only Coffee-coloured, 

but afterwards, fo^ ^otw DfSys Wger, every Difcbargc 
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rcfcmblcd an EfFufion of Blood from a Vcio juft 
opened. He prefentiy recovered his Stren^Ii,* 
although the Air was exceeding warm at this Tiffll s 
\ad 1 law him Five Months after, Very robuft'iarid 
healthy, and, as he told me himfelf, was free ffom 
all kinds of Tendency towards his old Complaint. 
But he had always the Appearance of too much Ful- 
nefs, though I am of Opinion, that his Confticution 
did not fuffer fo much as might reafonahly be ima- 
gined, from fuch prodigious Htefnorhdges. Of my 
own Knowlege, he had no Return ot his Bleeding, 
or any thing like it, the enfuing Autumn ; but re- 
mained perfedlly well all the following Winter Sea- 
fon. Afterwards I had no Opportunity of making 
further peifonal Inquiries, but was informed by an 
intelligent Man, that in March 1738 this unfortunate 
Perfon got a flight Wound again, fomewhere upon 
one of his Legs, which proved equally as ’tfiffieulr, 
witli refpedf to the Flux of Blood, js thbflrft Pi/n^Are 
in his Foot. And, whether fifomfod iftrift d''ReW*ti!nt 
of the Hemorrhage, or for want of Vcnefediohj’he 
fell into very violent Convulflons for Four or Five 
Days, and died in a manner like Suffocation, from 
too much Redundancy of Blood. 

As this Hemorrhage never once depended ^on 
any other Diftcmper, or obferved any regular Con- 
currence with the Revolutions of the Moon, it ap- 
pears to be a very extraordinary Ample Plethora. 
During the Four Years that this Flux of Blood came 
from the Kole and Inteftines, the Urine was never 
of a higher Colour than Ar^iber ; nor was there any 
Symptom of a Fever by tbe PuUe, or otheru’af^, for 
the whole Term of the Diforder. ' / >" > 

N n n n 2 


On 
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J&mi&ry the 6 tii, 1743, 

O N March the 26tb, 17197 the Wife of Mr. Matth. ^ 
Wilkinfon, of Long- Sutton, in Lmcolnjhire, was' 
tapped for an Jfeites, proceeding fiom frequent ll£- 
vtorrha'ics, and a too liberal Ufc of fmali Liquor?. 
She was between 30 and 40 Years old, of a vciy low 
Stature, and always of a weak Conftitiition. The 
Water was all taken away at one Tunc, and nica- 
fured Five Gallons. She was very faint immediately 
after the Operation, and remained fo for near Three 
Weeks after. But, by great Abftinencc from Liquids, 
excepting Lowers bitter Infufion, and fometimes a 
Spoonful or Two of Cordial Julap, flic perfcftly 
recovered her Health again j and to a much better 
Degree of it, than fhe had enjoyed for many Years 
before 5 without any Appearance at all of a Return 
of the abdominal Tumour to this Day. The Water 
was clear, and readily turned to a firong Jelly upon 
heating it and I am very certain, there was unavoid- 
ably left in the Abdomen a Quantity fufficient to 
prove the Exiftcncc of abfoibcnt Vcffels. Perhaps 
thofe Patients, in this Diftemper, whofc Water turns 
to a Jelly, have a better Chance to be cured by L*a- 
racentefoy than others, whofe Difeharge is more like 
Urine, and will never curdle by Heat. But Time, 
and repeated Obfervation, muft confirm this Opi- 
nion. 


Toft- 
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^ofiftnpt agdnfi Empiiicifm. 

^^T^Otwithftanding the great Ufcfulnefs and Tcil- 
dency of fucccilful Oblervations in Phyfic and 
Surgery, to encourage Practitioners in a Perfevcrance 
in their Duty, even where the regular Prognoftics 
fiand againft them ; yet I cannot forbear taking this 
Opportunity to aflcrc the Impolllbiliry of any Per- 
fon’s obtaining a competent Knowiege of the Art of 
Healing, by Practice only ; without a previous Know- 
iege of Anatomy, and the Animal Oeconomy. 

Hence have I met with an old Praaitioncr, of very 
ezteniive Bufinefs, who had never been educated in 
this fundamental Qualification, and Who, for want of 
if, was treating his Patient with Cataplafms and Fo- 
mentations, to cure that Numbnefs in the Thigh 
which is a certain Diagnoflic of a Nephritic Cafe. 
And I have more than once feen a Dyfuria under 
the Treatment of a gravelly Cafe, when it has plainly 
arifen from the Venrs Heemerrhoidales having been 
too much fwelled towards the urinary Paffages. 
Thus, where Men are not qualified to diftinguilh at 
all upon the Symptoms of a Diftemper, from fome 
true Knowiege of rhe Parts concerned, they muft 
ncceflarily be often mifiaking the Symptoms for Dric 
tempers, and fo Nee 'verfa, aft^r 'this Manner ; info- 
much that their longeft Praflice \Vilf be little better 
than a Multiplication of Blunders, without much 

Chance to be wifer by Time and Experience. Haic 

Ratiocinationi adftipulatur ExperientiHf qua fine 
vana omnis ‘Theoriaj bella ft utcuuque. 


XVI. J 
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X VI. A Letter from Mr. Turbevil Needham, 
to the P R E s 1 1) E K T 5 concerning certain - 
chalky tiihuhm Concretions, called Malm : 
With fome Microfcopical Obfevvations on the 
Farina of the Red Lily, and of Worms Aif- 
covered in Smutty Coro. 

S I R, 

Dec. li. '^1 ■'Hough you defiled me, when I lud 
A Satisfadioa ol waiune; upon 
you at London (ome Weeks ago, to commit to Wii- 
ting the Obfervations I had made upon that chalky, 
alkalizate Subflancc,w'hich they here apply to Manure, 
and call •, yet I purpofely deferred complying 
with my Engagement, till a Review of fome Parti- 
culars, which! had befote obfeivcd butflightly, as 
well as fome additional Remarks, which I have fince 
made, fliould enable me to give in a more fatisfaiiory 

Account, than I could engage to do at that time . 

This Bed of Malm lies in a Valley, at the Foot of a 
long Ridge of chalky Downs 5 extends from Jfm- 
ckejier, where it begins, as I have been infoimcd, 
almoft due South, about Four meafured Miles ; the 
Breadth not above a Quarter of a Mile 5 and Depth, 
at a mean Computation, about Five Foot. It is ufeti 
in Manure for the fame Purpofes as Chalk is, but an- 
fwers the Intent much better. It lifes up in one con- 
tinued Bed, 'dltiioft to the Suifacci where a thin Layer 
|)f common Hearth but juft hides it in all Places, whcie 

con- 
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^ioiitiiiual Cultivation has not fLipci-uiduccJ a new 
Soil. Horfctail, and a Species oi V/ild Ircfoih 
plows out oi it vsiy plciuitully, tfpcciaily the firti, 
which hnk then fibious lloo's to a confldcrablc 
Depth in It: llic vhoU: Ecd eonislis o(_feparatc de- 
tached Ticccs, la the Naiinc or thoic which you ha\c 
by you, and of level il Dii'ae’niiom, as ihofe arc, 
mollly long and tubular ; loinc lew loiind, with a 
fmall Cavity m the Centre, otheis quite flat, and 
foinc, as It were, excavated on one Side, as li the 
chalky Lamm£ had extended tlicm'clvcs round a Piece 
ofBaik; but all of them hollowed within, agreeable 
to their exterior Shape, except vciy lew. 1 believe 
it may be afleiccd, with feme Conhdcncc, thar^ this 
Valley formcily w'as over-run with Wood, if not 
wholly, at lead for fomc confidcrable Length and 
Bieadth : Wild Boars Tusks, which are known by 
their Length 5 Stags horns, and a Llint-knifc, xvhich 
have been found buried to feme Depth, in the Malm, 
feem to evince as much. That Trees of confiderabie 
Dimenfions have grown in ir, is very evident ; for, 
in a Drain, which they have lately made to convey the 
Water from the main River to the adjacent Meadows, 
Trees of a vaft Size may be feen, at Two or Three 
Feet Depth, in no fmall Number, retaining both Shape 
and Subftance in feme mcafure, though much decayed, 
and notfo compad and folid in thofe Parts, which have 
been expofed to the Water ; thefe lie out of the Verge 
of this Bed of Malm, and are notconfequently affefted 
by it. Now I am much inclined to think, that 
thefe Trees, together with the left of the Wood, 
might, by Age, and fome Accident combining with it, 
have fallen i theuppermoft might have fetved to bury 



ihc rcfi, an<i pi-ofcrve them from a more Immediate 
Decay, by cutting off their Comnmnicatiou with the 
exterior Air. Rains, inProcefsof Time, mua have 
walhcd off from the adjacent flills to fomc certain 
Dirtance, rnd depoOred in the neighbouring Val- 
ley, but niixt v.'itli other heterogeneous Subllanccs, 
as decayed Wood, Earth, d-c. a Quantity of chalky 
Particles, fufticient to involve, by a continual Ad- 
dition of new Lamm£-, Roots, Trunks, Branches, 
Twigs, and the broken Extremities of Twigs; and 
tending continually to formMaffes refcmbling the fnp- 
pofed Particulars. I don’t now imagine, tho’ I once 
thought fo, that thefe chalky Particles have penetrated 
the Wood itfclf, and converted it into its own Sub- 
ffance, in the Nature of ordinary Petrification, except 
herc-and-thcrc fomc few particular Pieces; but I rather 
fuppofe, that the Pieces ofWood have been invefied 
continually by additional ; that the EiH La- 

m'ma muft have adapted itfclf to, and affumed the ex- 
terior Shape, whether fmooth or knotty, of the in- 
clofed Wood ; that the others have proceeded accord- 
ingly 5 that the Extremities have gradually rounded 
themfelvcs; and that in the Interim, till they were 
wholly clofed, the included Wood has been infenfi- 
bly attenuated by the p.afling Moifture, and, Particle 
by Particle, either intirely, or in Part only, wafled 
away. And, though it may be objeflcd againll this 
Suppoiuion, that fomc Pieces arc intirely lolid, .ns 
one of thofc two large Pieces is which you have by 
you, and has the Rcfcmblance of White-thorn; yec 
thefe are but rarely found, and may very well be iup- 
pofed to have been a Species of Wood (if a more 
Tolid and durable Cwtcxture; which might conlc- 
5 qucntly 
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qucntly withfl'and any confiderabJe Attenuation by 
Water, long enough to permit the chalky Particles to 
penetrate, fix, and convert it into its own Subftance 
K while other Woods, lefs tenacious, infcnfibly waftc, 
and are carried off by the infinuating Liquid, toge- 
ther with the chalky Particles, wiiich they not only 
could notarreft, but prevented cfFt-ftually, by a Blend- 
ing and Intcrpoiition of their own Parts, from adhering 

lo^cach other. ThcReafons, why I appiehend the 

Procefs of the Whole to have been in the manner 
deferibed above, and anfwerablc to my Suppofuion, 
arc, firft, the clofe Vicinity, I may almoft fay, Conraft 
of the chalky Hills, upon which this Bed of Maim 
attends throughout the whole Line, and no farther. 
Secondly, That this Malm is an Aikalizate Body, in 
a Degree fomething inferior to Chalk, as I found 
upon a Trial, fome time ago, by putting equal 
Portions of each into equal Quantities of doublc- 
diftilled Vinegar, and meafuring the Height of the 
Fermentation in a long cylindrical Glafs. Thirdly, 
The Reafons, which I gave above, for fuppofmg that 
this Valley formerly has been over-run with Wood. 
Fourthly, The Difpofal of the fcvcral dcrachcd Pieces 
of Malm, which lie in all manner of Directions. 
Fifthly, The Relemblance which they bear to Proofs, 
Trunks, Branches, Twigs, c^’C. Sixthly,^ Some addi- 
tional Obfervarions, which 1 have made juice my Rc- 
tu r a fro m London ; and thofe, I th i n k, ar e almofl d cci fi vc. 
In the Flollow of fome of the oblong tubular Pieces, 
which were clofed at both Ends, upon breaking them 
open, 1 found the Remains of the included Wood 
attenuated to a mere Thread, which, though extremely 
tender, 1 could plainly difeover to be VVood, both by 

O o o o 
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Its cxtciior Appearance, as well as by rubbing in my 
Hand, in order to try if it would colour it, as decayed 
Wood, that has imbibed Moifturc, will do. Within 
the Lamm£ of fevcral, 1 found a fair Imprcfiioa of 
Leaves, in no fniall Number, and with little Trouble : 
The Leaves 1 knew not, as not being very familiar in 
the Vegetable World, though they appeared to me 
much to refemblc Whitc-thorn-lcavcs in their Shape, 
differing in this alone, that the Impreilion of the tore 
Part of the Leaf had many fmall indented Cavities, 
equal in Size to a Pin’s Point, which had been formed 
by fmall Protuberances in the Leaf itfclf. Some 
Pieces. I found quite flat, as if the_ chalky Lamina 
had involved a Chip, and the Cavity confcqucntly 
went off infcnfibly Icfs towards each Extremity. 
Others I found, whofe Cavities at the Extremities 
were ‘irregularly fhapcdi agreeable to the jagged Ends 
of broken Sticks. Some, in fine, 1 found excavated 
on one Side, and convex on the other, as if the 
LammiS had furrounded a Piece of Bark. Thefe arc 
the chief Obfervations which I have hitherto made, 
and which, I hope, are fnfficient either to fix the Point 
where I have placed ir, or to enable you to draw better 
Confequcnccs 3 a Communication of which, at your 
Leifure, would pleafc me much more than my own 
Suppofttion docs, and inhance my paft Obligations, 
i cannot fay, that I am fo thoroughly fatisfied with 
what I have advanced, as to judge it unqueflion- 
^blc \ though I am fenfibk, that the finding of 
fevfr|l^^.r^^^cs of Malm, the Strudurc of which 
is noj;,fcdupil;jl£ to, nor explicable by, this Scheme, 
is no Obj^\q;o|,t'q it s bccaufc, as every one knows 
the Tendency wtiicb chalky Patticlcs hayc to difpofc 

them- 
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themfelves in Lamina 5 fo thefe Lamina may involve 
Bodies of diiFcrent Kinds, as Parts of the fibrous Root, 
of Weeds, finali Seeds, or the like ; may aflume their 
Shapes, incrcafc continually in Bulk, and inicnfibly 
raiic the Height of the Bed, where they arc fiffi' 
formed. Perhaps an Examination of ihoie Pieces of 
Llalm, which you have by you, may enable you to 
form a better Judgment of the Whole. 

I beg Leave to add a few Particulars relating 
to fome microfcopical Difeoveries I have lately 
made. Upon viewing an Infufion of the Farina Fts- 
ciindans of the Lilinm rtibrum fiore ref.exo in com- 
mon Water, I thought I perceived fome Alteration 
in fevcral of thefe minute Bodies, as if the outward 
Shell or Husk had, at a fmall lateral Orifice, fhed a 
long Train of Globules adhering to each other, and 
enveloped in a filmy Subftance. I, immediately upon, 
this, applied fome frefh Farina, adapted niy Micro- 
fcope before-hand, with the Tip of my Brufh dropped 
a fmall Globule of Water upon the Objedt, ariffitt'k 
few Seconds, I plainly perceived a Rope of exceeding: 
fmall Globules to be ejaculated with fome Force 
from within, and contorting itfclf from one Side to 
the other, throughout the whole Line, during tue 
rime of Aftion, which docs not laft above a Seebnd^ 
or Two, and is to be expeffed from a few only ot 
thefe farinaceous Globules. Thefe emitted Particles 
are very different from the fmall Globules of Oil, 
with which the Farina of the Lilly abounds; for 
thefe diffufe themfelves equally on all Sides, while 
thofe, on the contrary, gooff in one continued Train, 
like the ejeffed Pulp of a roafting Apple ; and are 
involved in a filmy Subftance, as the Eggs Of fome 
Oooo 2 aquatic 
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ciquatic Infcfls nrc. I have fince chofen tlsc Farha 
of a Pompiou to repeat this E^xperiment upon, v/hich 
is not ‘‘of an oily Nature; and, upon account of its 
Size, may be conveniently oblcrved with tlic Second 
jMa<t;niili.r, where I have the Advantage of a larger 
Field. I viewed fomc few of th( fc alfo out of the 
many firinaccous Globules, which were within tne 
x^rea of my Microfeope, with the fame Succtfs, and y^t 
greater Plcvtfurc : Fori could plainly perceive, during 
the time of Adion, by Two or Three lucid Specks 
in the Centre of the Globule, which continually ihifted 
their Places, an intcftinc Conmioiion within the fari- 
naceous Corpufclc, and a (Ironger Ejaculation ot 
the emitted Particles. Mr. Chambers lays in his 
Diftionary, that no Alteration has been obferved 
upon the Infufion of i\\c Farina in Water: Due 
this, I apprehend, is owing to the Obferver’s not be- 
ing ready* ’with:’ his Microfeope, and prefent at the 
time of Adion, which is almoft inhantancous; and, 
as the Oiificc ar which thefe Particles emerge, is but 
fmalj, it produces no very fcnlible Alteration in the 
Globule itfclf. 

Upon opening lately the fmall black Grains of 
fniutty Wheat, which they here diftinguidi from 
blighted Corn, the latter affording nothing but a 
black Dull, into which the whole Subftaiice of the 
Ear is converted ; I perceived a foft white fibrous 
Subftance, a fmall Portion of which I placed upon 
my Objed-platc : It feemed to confift wholly of 
longitudinal Fibres bundled together ; and you will 
be furprifed, perhaps, that 1 fhould fay, without 
any the kaft Sign of Life or Motion. I dropped 
a. Globule of Water upon it, in order to try if 

the 
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the Parts, when fcparatcd, might be viewed more 
convenientiy 5 when, to my great Surprize, thefe ima- 
ginaxy Fibre’s, as it were, inftantly feparared from cafdi 
other, took Life, moved irregularly, \aoi with a pro- 
grcflive, but twifling Motion } and continued fo t-o 
do for the Space of Nine or Ten Hours, when I 
threw them away. I am fatisfied they are a Species 
of aquatic Animals, and may be denominated Worms, 
Eels, or Serpents, which they much refembk. This, 
if confidered, will appear to be fomething very fin* 
gular : But I have fince repeated the Experiment fcveral 
times, with the fame Succefs, and gratified _ others 
with a Sight of it. 1 hope thefe few Difeoveries will 
prove as agreeable to you, as they were to him, who 
begs Leave to fubferibe himfelf, 

SIR, 

Tour mojl obedient 
Twiford, Aug. II. 174;, himble Servant, 

Turbefvill Needham. 
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f' Gomda, 



INDEX. 

Gmida, a Rhinoceros in the Indian^ n. 470, p. J2?. 

Gordon (Capt, Will.) an Account of the Fire-ball feen 
Dec. II. 1741, n. 4<53, p. 5 ^ . ' 

Gofrltng (Rev. Mr. WtlL) of the Fire-ball feen Dec. il, 
'i74i,«. 4(?3,p. ^o. and of Mock-funs Dt-c. ip. 1741,/^ 

Grabcm (Geo.) Obf. of the Tranfit of Mercury o\ er the 
0£}. 25. 1743, 47I) P- 578* 

Moon, 0 £l. 12. 1743, P- 

Grondgor., u e. the Pox in Edinburgh I 497 ) 4 ‘^ 9 ) p. 4^1. 

Green., M. D. (John) Account of Hw Egedius's Nat- 
Hiit. o( Greenland, n. 471, p. (5'07. 

Grunknd 3 its Natural Hiftory by Hans Egedtus^ ih. 

Gronovius, M. D, (JohnFrld.) of preparing Specimens of 
Filh, by drying their Skins, », 463, p. 77. 

of a Water Infeft £the Pclypiis~^, whichj 

being cut into feveral Pieces, becomes lb many perfeft 
Animals, n, 466, p. 218. 

Grubs, Yinc; Obf. on them by M. Bonnet, n. 470, p. 46^. 

Guettard (M. ) of cutting Star-fifli, aad the Rada 

growing, n. 46'], p. 29^. 

Guildhall, the Standard Wdghts and examin’d, 

n. 470, p. 548.; ^ 

Gunnery, new Principles of, by B. R. n. 46^, A' 437 - 

Queftions in 3 propofed by Dr. Jurin, n. 46^, 

p. 172. 

Gun-powder its Force, n. 469, p. 437* 

IX. 

Hadley (Geo.) kh&v&Sc oJ Meteorolog. Obf. from 1731 £0 

* 1735, n. 466, p. 243. 

Heenorrhage of a remarkable one frequently returning, 
n. 471, p. <J28. 

Hales, D. D. (Stephen) his Ventilators or Ship’s Lungs, 
n. 461, p. 65. 

Haller, M. D. (Alhertus) an Account of his Enimeratit 
MahodicaStirpiim Helvetia indigenarmn, ».468,p. 36^-. 

EJanimam Pharaon Water, Analyfis of it, n. 462, p. 5 2. 

Hammcck, M. le Cat’s, for dreffing Patients, who haVb 
Ailments on the Back or Os Sacrum, n. 468, p. 3154. 

Hamramd, 
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Hdfnmiii, (T^tll) of the Girl, who fpeaks without a 

Tongue, n. 464, i4<5._ a- . , tto .f 

how to niake it for medicinal Ulcs, ». 463, 

}^uheii Scone one ; of the antient Irip-, a. 471,^* 

Jmazomau 3 Sagans^ il\ 

H^an/ig-) concerning it, 4<5<5, jp* a <55. 

of Fifhes, n. ^61, p. 28. , . 1 

Httnfius (Gcdc^ridus) a Gold^icolour’d Glaring for Earthen 
\Vare, IS". 455, 188. . 

de Difparitione Scitiirut^ ^^///. I743 j 

1744, n. 471, p. 6 oz. 

HclMore, Whitf^ its bad »• 4^^) 37^* 

Hel-v^ti^s StirpiutU'tfidigeMTiim Muruiinrcitio-, »• 

Herh^ Senfftiw-i its Root an Antidote to the Ihjl hidian 
Potje/t, ». 4^1, p. 4. Itfelf poifonous, ib. f. 6. 

' mppixrattsy his Jmbe improved, ft* 4i5^> 

Hobfon (Jof.) of the wonderful. Increale of the S^eds ot 
n, 468^ p* 3,a9t . » . t ", , . 

■^dg. lj4t,f/.46^, 

- ''p, iSjr ^ T, 1 o 

Holla/fd and Wefifnfdmdy the Quantity of People, ». 46b, 

p. 3 1 y. 

l^UmmHjis (SmmtPl Chripanas) de J)tfemtiisMiUidimim 
Barometromm, ». 4154, p. 115. 

Mondim (Bmdrkk}^ hk. Figure gf the Rhmccm falfe, 
n. 470, p. ^26* 

Moms of the Rbimccros d^Hribcd and figured, //. 470,, 


P-.537, 540* ' ' 

m fk- P> S '3 ?• 

BiMfo^od^ Metcgpolog. Obf. there, n. 4^6, p* 243. 

Qfef of Cdldj Variation, Epngitude and 
\\i»*jUaut!«de ^eie, n, 461^ f. ij?- . , 

(R^v. Gripth) of a Zoopytosi like a Marigold 

' >adliisfp& in-^fhi4^ f A®. , 

Hmlf f^, 4$^^ p. j6. _ . . , , , 

Jji / fiftf * S.t£S0-Hr2 afid ipileafes of articulatirgt 
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Huxham, M. D. (John) of Pol^fi taken out of the Hearts 
of feveral Sailors, juft come ±rom the WeJ)^Indies^ m. 454, 
p. 123. 

MydroctphaJo^ Oljl de Jingtildri^ ft> f’ ®7^* 

I* 

Patrum^ e Soc^ OhJ! jijfrommicdey Pekmiy I74l> //. 4<?% 
p * 30 

Jewe/y, the poll fhing them praftifed before d/^/s Time, 
0. 471, p. 588. 

Indian Poiifbn, an Antidote to it, n. 4<52, p. 2. 

Infante^ Obf. de 3 qai Saccum Aqm plenum, ah OJJe Sam 
ufque ad 'tahs propendentem, habuit, p^ 277. 

Infetf, a Water, that being cut into Pieces, becomes fo 
many Animals. S&& Polypus, ib. p. a 18. 

— new Obf. on them by M. Bonnet, n. 47°, p- 45®' 

— which are multiplied by Cuttings or Slips, ib, 
p. 4(58. 

If^rUnieM, Six If, HdwtoH*^, for Obf. the Moon and fixt 
Stars at Sea, », 4-<55, p. 15 ?. ^ > 

Jovis SateUitum Immcrjtones ^ Panevjfones Ohf, Pekitti, 174 
W, 4^8, p. 306. . ^ , 

dron Inftruments in Ufe in Egypt before Jk^ss Tkme, 

«■. 471, p. 5®®. ■ • ‘ , I'ti n.LUah 

— — . a Pen of ; Jeremiah xvii. i. ih. p. 5 8p. - r 

Jurin M. D. (James) his Queftions in Gunnery, ». i^i(p. 

1 7 2* 

JuJieH, M. D. (Bernard de) of cutting Star-fi&, and their 
'Radii growing again, «. 4<57, p, 297. 


Kent, a Diary of the Weather there, n. ^66 ^ p, 243^ 
Kerfeboom (Will.) ExtfaS:- trf'his fecond and third Treadfe 
of the Quantity of People in Holland, 8x!c. of the Lives 
o^tVi^s, and Duration of Marriages, n, 4<58,p, 315. 
Klein ( Jac. ^theod. ) Mf. natur. Pifcmm promovendts 

Mi (pus L n. 4(52, p. ay. , n c ' 

Knives, iharp, (Jojh.y, 2, 3.) Kniyes of iharp Scones, 

«.47.,j.S87. ^ 

Lapilli inCranifs Pifcium, n, 46?, p. _ 

j Lapfs 
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Lcipis mfiruaJis^ a Sort of; //. p. 7:. 

Latha?!/^ W. f>* (R-Cv. Ebefiezir) ol ihe Pcfuioa of the 
Coiitre in ih.c antknt Sphrt', 46^5, f. 22T. 

iMtitude, Obf. in Hitdfon's Bay, h. 4('.j, p. 157, i6p, 

Lanvin. See Mac Lattrin. 

Lmmuhoeck (M. ) ofthcPe^^/« Infea, !i.j^ 66, p. 220: 

Legge (Honourable Edward) Obf. of an Edipfc oi‘ the. 
Moon, Dec. 21. 174O, n. 4^2, p. 18. 

Earthquakes felt there, Jan. \6. — 27. 1742, 
n. 463, p. 77. 

Ls Prottmhl. D. (Antonins) de Cakalo pr.fgrandi d Mtiliere 
cumUrina etAcreio, n. 468, p. 3 <53. 

Lightning, extraordinary Elfebbs ot, n. 464, p. 1^6. 

Lienis Abfiejfas pr Vuluam fa&a Puris Kxcrettones anatus, 
n. 466, p. 273. 

Lilly, Red ; Microfeop. Obf. on its Farina, n. 471, p. 6^. 

Lime, Oil of, n. 4153, p. ’]6. 

LiningyM. D, (John) Statical Experiments, aud Meteo- 
rological Obf m S. Carolina, n. 47c, p. 4pi.- 

Longitude, OhC in. Badfin's Bay, I*. 157» 

Lorn (-SLw. ■Wn%'5%£r)T5flV'6rms, whole Parts live, vvhen 
cm ai'under, ». 470, p. 522. 

Lovell (Tho. Lord^ of a Meteor Icen near Hoikam, Aag. 
1741, n. 465, p. 183. 

Luna obtenit Jielhm » in Feb. 22. iy4^}-PchPi, n. 468, 
p. 312. 

- — fi in Jl,Feh. 24. 1741, ib. p. 313. 

— — — — Satellitem'J. Apr. to. 1741, ib. 

— attigit ¥, Apr. 20, J741, ib. 

okextt Steliam in Cauda Ccti, ib. p. 3 14. 

LnnteF.clipftSyJan. 2. ii4\,Fekini,Qlf. n. 4 ^^->P- jop.' 

Meteoxolog. Obf there, n, 4*16, f. 243. 

ZtiMtions of the Arm with the Shoulder, how reduced. 


it. 46$, p. ^$6. 


M. 


Mucky «*^) of die Fox id Edinburgh, 14^7, n. 46^^, 

4|t30« t 

Mac Laurin tfee Bsjes of the Cells, wherein Bas 

depolite their ffv4743 p. 5(15. 


Mac 



I N Df £■ X. 

LcU'/'Ui, an Account ofhisTreatife of 

/>. 325. 4^3- tt ir ^ n 

hidgncticISfeedk^ Obi. ol its Decimation m Hmtjcn s Maj\ 

4^6 5 g pm 157* 

Ai’hlt', the of the wonderful lacreafe of its Seeds, 

//. 408, f . 320. 

AJch'M, ii bort oi' Of eoccl% fi. 4.-] p. -^34. 
j^/.',-!7ir3«5a Ci'kuUtion c4 taciriJuniticn, 468, 315 
JlJdrtia/j fpigr. Lib. IV. tip. 82. OawM Cornu oi 'S. Rhi- 
//oco-sr explained, n. 470, /. 537. 

Mcf.n (Q'fifiiph.) oi a fire-ball lecn,and great Explohon 
heaidjD.o ii. 1741, n. 4 ( 52 , />. t. 

Matfebah, Hebrew Pillars of Stone, n. 471, p. 585. 

Mml, M. D. (Rich.) an Obf on Poifons, n. 4d2, p. 7. 
lidedfures and Ih eights^ the Standards at the KxcheqiiST^ 
GniMhab ^ Founder S'hall^ and the STctt’/??-, compared, n. 470, 

P* 54^^ »./T j 

.. . . — the Proportions of the EngUjh and 

French., n, 4d5, p. 185. 

Medical Cafes, two remarkable, n.4ji, p. 628. 
A-fedico'chirargkiZ Obf. uarise, d Job. Dan. Schlichtingj 
'^n. 466, p. 270, 

Mfiioburgi, Obf. Roris deeiM B’ Fig. Flocconm ttivahim^ 

n. 464, p. 1 14. 

Melon feeds 42 Years old, n. 464, p. 117. 
iMm/rvTranfit over the Sm,Ob}. n.4'ji,p.6ii. 

jdpr. 21. 1740, ib. 573* OSh. 25. 1743? P- ^7^- 
p. 235. 

Meteor {ecn ne&x Holkbam iti Norfolk, Aug. 174*, ti. 4d5^ 
p. 183. 

d . at Peckham, Dec. fi, 174I5 4^4> P’ ^3o* 

MeteorologiCde Ephenterides Romans, i'] 4 h 4^5 P’ ^ 91 - 

MeteorologkdOhP. for 1731, 1732, 1733, i734s anai735i 
». 4<5d, p. 245. 

in S. CaroJma, n. 4^0, p. 4pi- 

Methodus PlantaruM D. FDllen, n. 468, p. 381.'' 

Micbeli, M. D. ( ) of theSeeds ofMufiirooms,». 47ij 

,Q^q q q Mcm 
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Aficrcfcopical Oh{. on the Farifid of the Red Lily, and of 
Jform in fmmy Com, n. .^7 1, p. 6 ^ 9 - , 

Mddlcton (Capt. Chn/iopk) the Elieas ot Cold; Obf of 
rhe Longitude, Latitude, and Declination t)f the Mag- 
netic Needle in Hudfou's Bdy, n. 465, />. 157. 

Mtk$ (Rev. Hevd) of an extraordinary Warmth in the 
Air in Jan. 1741-25 4*52, p. ao. _ 

Obf. of the Mouths ot Kcis in Vinegar, 

and of a ftrange aquatic Anihuily n. 46P, p. 41 d. 

Parhelia feen Dec. jp. 1741, //. 4^2, p..\6. 
Mtlkv (Jofeph) a Catalogue of 50 PLt/tis for the Year 

1740,'//- 471, ^ dao. 

Miher, M. D. (Tho.) of a Meteor feen Dw. it. 1741, 


n. 4645 p- tjS" 

Mdmrdy M. D. (Edward) of an Antidote to the India// 
Poifou in the Wt Indies, 462, p. 2, 

Mimofa arhnfcens Jmericana, &c, Jkre alho, n. 462, p. d. 
Mock- Sims. See Parhelia- 

Moon and fist Stars, an Inftrument to obferve their Dif^ 
taiices at Sea, f>.- 1 5 5* . 

ecUfifed 'iD^^ ' 4 i> 1740? m LTm Fji gland, n. 47^, 


— Oil. 22. 17435 Obf. at London, ih. p. 580. 

Mcrf , Cumuli fepulchrales, there, n. 4154, p. 134. 

Mejiyn, Bart. (Sir iPko.) of a golden torques, n. 462, 


p.24- 

d^ijkrmm of their Seeds, by Mr. Pickering, n. 471, 

' p. ^91- By Mr. Watfon, ik p. $99, 

— Anirnalcules of the Maggot, or Fly-kind, 
found in them, ik ^9^. 

■ I ‘ 

ILapies, Meteorolog. Obf. there, n. 466, p. 244. 

. L(e^heim(Twl>erml) concerning Afete5 and feme Micrdco- 
pical Obf on the Farina of the Rid Lily, and of Worms 
.difcjc^veredTO fm/tty Cer^ ». 471, p. 634. 

Needle, it Declinations^ Obf. in Hadfoa's Bay, 

Negro PoifoO) attd^W'jAhudotea ». 462, p. 6. 

I , , ‘ NeW“ 
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Nm-^Etigland^Tmnrit of 5 over O, j^r. 21. 1740^ and € 
eclipM Dec. 21. 1740, Obf. AtCmlndge, fu 471,?. 572- 

Journal of Earthquakes it om 1727 to t74i. 

n. 4(53, p. 33. 

Naitca (Sir Ijaai ) an Inftrument for obf. the Moon's Dt- 
ftance from the fixt Stars at Sea, 455, 7). 1 5 5. 

N'.vis Ft;iurie, ». 454, p. 114. 

Noei-dedr cs^ //. 463, p. 14. 

Nvnmbcrg, Diaries of the VV^eather there, u. 4(3 < 5 , f. 34^. 

Nctcntt, {WtU.)oi the Girl, who fpeaks without a Tongue, 
}2. 464, p. 146. 

I'lcurfe, {Edward) of Stoffes fontid in Bags in the Bladd<,r., 
n. 462, p. ii. 

O. 

Oak-trees ftruck with Lightning in a Spiral, n. 464,/’, i 

•Obdish m Egypt., their Origin, n. 471, p. 587. 

Oil of Lime, n. 463, p. 76. 

OJleocolla, a Sort called Malm., v. 471, p, 534. 

P. 

Each, M. D. (Chrijioph.) Diary of the Weather for 17 34, 

‘ n. 4(55, p. 244. 

Padua, Meteorolog. Obf there, n. p. 247.' -* '* 

Parhelia feenDff. ip- 1741? »• 462, p. 4<?, n. 46 j,p. 61. 

Parfins, M. D. (James) Account of M. le Cat s SFi ite des 
Sens, n. £^66, p. 364. 

of the Phcca, Vituliis marinus, or Sea-Calf, 

n. 4(5p, p. 383. 

— « natural Hiftory of the Phlmccrcs, 470, 

523- 

Pay tie, (lYin.) Stones in his Kidneys and Bladder, «. 4(32, 

P' 54 - ■ . 

Pcdim, (Ptifqital R.) Remstrks on the Earthquakes felt in 
Leghcru, Jm. 1741, t. 463, p. 77. 

Pekhit Olf. 'JJlronoriUCee,^ 1740 kd 1741, 468, p. ^06. 

Pen of Iron, J^rem. xvii. i,* «. 471, 5S9. 

Penditla, mm vi aUqua centnfuga perturhentar ? n. - 99 ' 

Perry, M. Di ( Charles ) Analy li s of the W ater 6t the Dea i~ 
Sea, of the hot Spring near PtLeriades, ^nd the Haidhiau 
hhmoan Warer, n. 4<53, p. 48, 

(^qqq 3 


Pitre, 
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PitrCy (Rol’o-i James Lord) of fame extraordinary EiTcfits 
of Lightning, //. 464, p- 156.^ 

Phoca.^ 'or Sea-Oait, 4^i7j ^ 03 . 

Pukemng^ (R-CV. Rogee) oJt the Seeds ol Mulliroums, 


ih 471, p. 59 ?« 

PillitTs of Stone, their unticncUlc, called 471, 


p. 583. 

Plun (FLev. Matthias) Journal of Earthquakes in Neza- 
England^ ». 462, E- 33- 

Pl&ntartitTi Mctbodifs D. Halkrif fh p. 381. 

Plants^ a Catalogue of 50 for the Year 1740, by JoJl 
Miller j n. 47 1,?- 62 o. 

Pkitritis fappardta per Vulvam Pucllx excreta^ ii. 

P- 273* 

Foifi/jy Idyi-Indiaiiy an Antidote to it, «. p. 2. 

Polenus (Johannes Mar chid) nuniPcndiila vi ahqiia ccntfl^ 
fuga pertnrhentur ? 468, p. app. 

— Diaries of the^W eather, n. 4^6^ p. 245. 

Poliping Jewels praStifed hsi£os®-Mcfcs’$ Time, ». 471, 
p, 588. 

Poljnomioy de'y Job. CaJilUoaetiSy n.^S^y p. pr. _ 

Folfpi taken out of the Hearts of fevcral Sailors, juft come 
from the WeJiAndieSy n. 464, p- 1 23* 

Po^p/WjFrellv water, an Infeft, which, being' cut in Pieces, 
becomes fo many perfeSt Animals, n. 4dt>, p. a 18, 220. 
ik p. 227. }h 457, p. a8i. V. 46^, p. 422. 47^) P' 5*0. 

Hgures of it, «. 4<59, p. 434. 

— — — dried 3 Obf. on it, and the Manner of drying, 
fi, 471, p. 6 i< 5 . 

Pox in Edinhurgh i4p7, ». 46% p. 420. 

Paeerms, Obf. on them, by M. Boumty ». 470, p. 465. 

Qi 

J^adrant, Sir Ifaac iYwfo»’s, it. 46 p. 155. 

R. 

JR. Account ofliis, Book oiGimneryy n. 46^, p. 437, 

See Robins. 

Reaimur (M. — — ) Mensoir oZtheaPeljipttSf n. 4 ( 5 <?,p. 227. 
^.457,^.252. 

Revvla 
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RevilJas (Didacus de) excerpta ex Ephemeridthus Mstsmk-' 
gtcis Romani St 1741J »• i? 3 * ’ ’ 

oi the Rain at Rome 1735, n. 46^?^ 

p. 24$. . ’ ' 

Rhimarost the natural Hiftory of hi.n, ?a 470, 525. 

— Albert Barer s Figure of him falfe, iR p. 524. 

Rjchmondt LenoXt and Anhipjiy ^Charles Duke olj <if the 
Polypus t n. 470, p- 510. , ^ 1 

Rixtel (John van) Extraft of Mr. Wm. Ker/eboom s fecond 
and third Treatife concerning the Quantity of People of* 
Hollandt ^c. and of the Lives of JPtdomst and the Du- 
ration of Marriages, n.468, p- 3 f S’ 

Rohen Lord Bilhop of Corkst of an antient Temple m Ire- 
land, like Stone-henge, and of a Stone Hatchet oi the 
antient Irip, 0, 471, 581, 

Robins ( Benj. ) an Account of his Book of Gumery, n. 46$, 
P’ 437 - 

Romes Obf. Meteorologies, 1741? ». 4<5<5, p. ip3.. 

Rare deciduo dct Obf. n. 4 < 54 j P‘ 1 1 

s, 

’^garis of Xenophon, an Hatchet, n. 471, p. S^ 9 - 
Satellitum Jovis Obf, Ajironont, PeMnit ^ 

^06. 

Saturniyde Difpetritione Jmuli Jm i 743 > 1744 ? 47 ^ > ^ 

< 502 . 

Saxum acuttm Ovid. EaJ. 4. explained, n, 471, 5 °®* 

Achlichting (Job. Ban . ) Obf. Medico-ehirurgices vana, n, 

^ 4^6, p. 2'Jo, , 

Scolapendra lives feme time, though cut into many Pieces, 

n. 466, p. 0.3s. • r. , ^ . \ 

Scott, Efq; (Geo. Lewis) his Report of the Committee oi 
the RoyalSociety, appointed to examine fome Queftions 
in Gunnery, n, 465, p. 1.72- 
Sea-calf, or Phoca, n. 46$, p. 583. 

Seeds of Plants, of tbsk wondertui Jnereate, fp. 46B, . 

320. - * ' 

Seeing, concerning it, n. 46^^, i>, 2<S8j ! c ; 
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Scfit.'fiis lorn Sanguis expellitur in Coitu, n. 41?^, p. 2.7^1. 
Sen/iLk-imd, its Root an Antidote to the Jlf/f Indian Poi^ 
foit', it. 461, p. 4. Itfeir poilbnous, /A p- 6. 

Stnfmm Hcrba, its Root an Antidote to the Ih/ Mian 
Poijbn, tj. 46 1, p. 4. Welt’poironous, ik p. 6. 

Sheldrake {P’m.) of the Steci-yard Baknce-lwtng, n. 4(52, 
p, 20 . 

Ship, of changing the Air inthemj by Mr. SiCion, 4^2, 


p. 4 ^. 

. Lungs, of Dr, Haks, n. 46 "i, P- 65. 

Short, M. D. (fM)a Caieot a Dropfy, n. 466, p. 223. 
Shoulder diflocaced j an Inftruincnt for reducing it, n. 470, 


p. S$d. _ 

— — Luxation of itj how reduced, 46^, p. 3 9 < 5 . _ 
Slips or Cuttings, Infe&s or Worms, which can be multi 
plied by, n. 470, p. 468. 

, — Plants that can be multiplied by 




p. 4781, M 

Skane (Sir Hans) S£iifihk Plant, a Poifdn, its Root u* 
Antidote, ». 46a, p. 6. ^ ^ 

SmAl-pex', bloody Urine in it, n. 470, p. jjp. 

Smelling, concerning it, //. 466, p. 0.66. 

Smuity-corn \Uorms, Obli in it, 471, p. ^40. 

Soap, hardly how to make it tor medicinal Uics, n, 46^,, 

p. 7 1. 

. — • Lees, aMethod of making, for medicinal Ufes, tb. 

Society, the Rcyal, Standard IVetgHs and Meafures com* 
pared with thofe &i the Exchequer, Guildkall, Pounders- » 
hall, and the Tower, ^c. n. 47O5 P- S4k 553- 
Stkyjiil'’, tranjkiis Merctmi, n.4qi, p- 622, 572, 578. 

Meteorolog. Obf. there, «. 4<5rt,_p. ^43. 

Sphere, antihnt, the Polition of the Coliire in it, n, 466, p> 
221 . 

iSyider, Water 3 not come to PerfeSHon, n. 46s>5 p- 4^^* 
SphihA^-entofa, ubf. de, n. 466, p. 270. 

Sporing (Mr ) Metcorolog. Obf. at Abo, n. 466, p. 243* 

■ smh 



INDEX. 

Stackhonfe (Rev. Mr, — ) Account of Eridgmrth) n. 46^, p. 

12-7, and of fome Tnm/ih Sepukhraks near it, th. i>._i 34 * 
Standard WQi^his and Meafures kept at the Royal Society, 

?/. 455, jf). l8j. 

— — compared vtith thole kept 

at the Eacheqi'er^ at C tiildhaU., Founder s-hall^ and at the 
Joae/", n. 470, p. 541. 

Star-fijh their Radtt glow again, if cut ofi^ n. 46‘jfp. apj* 
Statical Experiments in S Ca, chmf p. 490, p. 45: i . 

Stcel-yaid Balance-fwing fbi Children, p. 4(^2, p.^zo- 
tStiphins {Joanna) her i,Iedicines for the Stone failed, u. 
4<?2, p. II. ih. 54. 

Stockc, M. D. {Lcoiiardiis) deRcre ctecidm^^ daFiguris Floe- 
corim nivalatnii n. 4154, p. 112. 

Stone^ Fthopic^ ufed as Knives, n. 471, p. 587. 

Sion -hatchet of the antient Injhf n. 471, p, jSp, 
Stone-hen^e\ an antient 'lempie in Ireland like it, n. 471. 
p. 581. 

SiO/ie R.dars^ their antient ,Ufe, called Matfehah^ ». 471? 
h 5 ^ 3 - 

Stones or Bones in the Head of Fifli, n. 4^2, p. zp, 

found in Bags in the Bladder, «. 462, p. 1 1, 

SuccinOj de'., Job. Amht. Beurecy ff. p- 322. 

Suns Mock. See Parhelia. 

Suttoriy (Mr.— — ) of changing the Air in Ships, n. 46%. p» 
42. n. 4(53, p. 62. 

Smug the Steel-yard Balance, 7;, 462, p. 20. 

T, 

Sapping cured an Afeites, n. 471, p. 6z8. 

Sajhngy concerning it, n. 466 y p. 265. 

Semples why fo called, ». 471, p, 581. 

• antient ; in Irelandy like Stone-henge, ». 471, p. 581. 

Senmfon (Mrs.) Parhelia ittn n.CaHterhiryyDec, ip. 1741, 
n. 46zy p. 48. 

Tilenadesy Analyfis of the Water of the Hot Spring, near, 
n. 452, p. 50. 

Stpnla not come to PerfeStiOh, ». 46^^ p. 418. 

Songuey a 6irl who can fpeak without one, n> 4^4>p' tyo. 

Uorquesy. 



'index. 

‘fi a gulden one ibund in //. f. 2.f. 

STc.vvm thcSutnJuvd U'hglis and JS f/o\s examined, ?/. 
470, /). 5 5 ?. 

frt'(k-wui(^s ill the North, in Hndfon ,s Bay, /7.4d5, i6y. 

9 ^rchiUjy (M, -) oi t\\Q. Vohpiis IniNt, 7. 466, p. aij?, 

n. 4^'7, />. a S3. ^70*, P.46'6, 4S7. w. 470, ?io. 

^rrjoi'ld (Miutiii) of the Vegetation of Melou-lccds .|a 
Veais old, 464, />. iij. 

‘Ti'uidc,' (T!o.) his Calc, n. 4(54, p- 104. 

J'ldiiloHs chalky Concictions, called Malm, //. 471, p. 6'\ 
Tu.mIi Sepulchraks near tirkignorthy ». 404, f>. 1 ; f 

Fapoun, Conjectures concerning their Rife, //. 454, p. i.p. 
P'di'/ntioH of the Needle, Obf. in ff/idjon's Bay, «. 405, p. 

^ 57 - 

l"e,kruil Diks.Co in FJiuhurgh, 1497, ?/, 469, p. 420. 
Vi'mtrmn, its bad Eflefits, «. 468, p. 378. 

Vumix, Coweta Olf. tlb. t 743 j 47 °} i** 457 * 

Vinegar^ Eels in it, «. 46p, p. 416. 

Vine’-grtibsy Obf. ©«r6h«f», 1 :^ M. 470, p. 4<?5« 

VtJi'jH, edticeftiTtTg it, n. 466, p. z66. ^ 

VjttdnsMamius, or Phoca, «. 46^, p. 383. 

Upfal, Mcceorolog. Obf there, //. 466, p. 243. 

Urttca Marina y a Sort from Barbadoes, 471, />. 5 pi. 
Urine, bloody; in the Small-pox, n. 470, p. 559. 

'■ W. 

j, Prince of, his Fort in Hndpfs Bay, varioag Obf. n. 
465, p. 157. 

Warmth in the Air, extraordinary in Jmi, 1741*2, n. 4^2, 
p. 20. 

IParwick (Cha ks) ^ a remarkable Conformation, or Lnfus 
Natura, in a Child, n. 4(5'4, f. 152. 

Wmfon (Will.) Remarks concerning the Seeds of Aiiijh-^ 
rooms, «. 471, |>* 595 >. 

Obf. on Mr. Samp's Invention for changing 

the mt ik Shij», «. 4<?3, p, 6z. 

• Rerparks on the life of Wtftehtaih, 


it, 4 ^ 3 j P* 


Watp* 
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niMmn.) An Account of Prf 

pnm Htketi^ mhsenarm, n. 46»? 

"iVaur., a Man lived iS Y^ars on no g 5 • 

not come to Perfc&ion, n. 4<?P5 P 4iS. 

l\ udkr{Joh. Frid.) Meteorolog. Obf. at IViterjil’erg^ n. 4 0 , 

ntijoumd^ Me^tres ; the Proportions of the Fnghfo and 

Fnnch, ^eStandards Exchequer, Guilds 

hall, Foimders-haU, and the compared, «. 47^, 

w!}-£jland and Holland-, the Qiiantity of People, 4^5, 

JUfhlhn Poifon, Antid^e to it, «. 

rndom, a Calculation ot their Lives «. 46M . ^ 

Wind-fd s, critical Remarks on the Ule ot them, «• 4^3, 

Meteorolog. 0^^ 

'^-inihrop, Prol. Math. iPfy , Eclipfe of the 

in «- 

tobe mnldplied by C„dngs 
Jlafef’whiJhTwng nut mPitces, becomes fo 
^,rZfIrPa«3t^e/it:ficy have been cut aftn- 

rvi Standari; examined, ». 47°. t- H"- 
2mtVon, like a Marigold-gower, ». 47>. P-'SSn- 
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